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for Profitable Welding 


Arc Welders must put on the heat. But only at one point: 
at tle end of the electrode. And any heat elsewhere along 





JACKSON “QUIK-TRIK” CABLE CONNECTORS 


The safest way of making cable extensions. By 
connecting the female unit to the cable lead, the 


the welding circuit means current wasted. live cable end is always well insulated when not 
: : : : . in use. Units lock tight by a twist of the hand. 

Don’t rely on makeshift ground connections, inefficient To avoid delays in your shop, keep your stock of 
and unwieldy C-clamps and plates, and on hastily made replacement holders on hand with a length of 
bl li inaftantin d tabl cable and a male unit of the cable connector 
cable splices, inellective and unstable. fastened to them. Then, if a holder needs re- 
Wherever connections must be made in the circuit, choose placing, get a spare and connect it in a minute. 


Jackson cable fittings which provide ample metal-to-metal 


contact to ease the flow, and stop the loss of current. eee | fs 


For greater metal-to-metal contact in a 

ground clamp, which would you choose? JACKSON CABLE SPLICERS 

See below the large contact surface on 
a the upper jaw of the Jackson. 





Cable ends make adequate metal-to-metal con- 


tact with the copper alloy splicer, clamped, 
ee as soldered, or brazed. For permanent, well insvu- 
ence. ~ lated extensions; time saving, economical. 
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JACKSON CABLE LUGS 


Sturdy high copper content 
alloy lugs for both mechan- 
ical and soldered cable 
connection. They are avail- 
When choosing between ground clamps, take a close look able in three sizes, each in 


at the Jackson, and note the large, flat contact surface of 180° a 190° weet ation —. 45° 
the copper alloy upper tong. It provides the greatest and one ee See gee 
surest conductivity between the clamp and the work. 
Other features: Simple, rugged design: the upper tong for 
contact, the lower for pinch. Greater leverage at the 
“handle” end of the tongs; they go easier on, easier off. 





BUT THIS 





JACKSON GROUND CLAMPS 
























Recent improvements: New music wire coil spring . . . com- See your Jackson Distributor for prompt delivery 
plete spring insulation at both ends against accidental Also ask him — — ——— Holders, 
arcing, and to prolong spring life . . . new, larger pivot bolt Eyeshields, and Safety Goggles 





for greater strength, where it counts most. 


Double Economy: The Jackson Ground Clamp, eliminating LS | LK, SL, Vy 
loss of valuable welding current, will pay for itself in very 


little time. And because its price is low, you may be sure aes RU oe 
f double economy when you buy Jackson’s. WARREN-MICHIGAN 

















GROUND CLAMP 


jaw opening; price 
| 4thru 1/o mechanical or soldered 300 amp 1%." 2.75 2.95 1.60 80 
1/0 and 2/0 | mechanical or soldered | 500 amp bi 8 = 
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New all-steel container is easy to stock—easy 
to see in a busy shop—and moisture-proof 
container keeps rods dry always! 


Now! Top-quality Alloy Rods Co. electrodes are 
packed in the most convenient container ever devised! 
It’s all-steel . . . moisture, dirt and grease-proof. 
Rods stay in prime condition because moisture is 
sealed out when lid is replaced after removing elec- 
trodes required for immediate job! For the first time 
you can get rods from the stock room in easy-to- 
handle 5 and 10 Ib. lots. Ask the welding superin- 
tendent to order Alloy Rods Co. electrodes, in the 
new all-steel container today! 


Electrodes are packed in 5 and 10 Ib. containers 
that hold just the number of rods that are easy 
for a welder to handle! 





UMBRELLA PROTECTS finish weldors against the desert 
sun. Umbrella socket is carried on the ground clamp. The 





Pipe Lines 


- Across the Desert 


eC 18 
lec- High-tensile alloy-steel pipe has complicated the task of the pipe- 
ime 
ai, line contractor. However, a single spread can lay 7,000 ft of pipe 
Tin- per day. In the desert, welding has to be done under an umbrella 
the 





LONG OVERLAPS are left between 1,000-ft sections, and 
expansion is equalized before the cut is made and ends 
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skid-mounted generator is spotted for each group of three 
completion welds and then moved ahead to a new setting 


BY ELTON STERRETT 


Dp" ELOPMENT of — long-distance 


pipe lines for both oil and gas 
has brought about the use of larger 
and ever larger diameters. Now the 
ine less than 20-in. diameter is re 
garded by the pipe-line contractor as 
a routine job, and equipment and 
personnel are geared to the fabrica 
tion of lines of 24, 26. 30 and even 


36 inches in outside diameter 





joined. The cut end is stovepiped into the line. usually 


as spacer before 


wrinkle-bend section at a watercourse 
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WELDING CLAMP positioned at end of line in readiness 


for next pipe. Locating dogs (one 





shown at about 


3 o'clock) insure proper spacing between abutting ends but obscure the 


CRANK at the end of the leng rod is turned to align 
the ends. Fumes from the stringer bead in distance all 


aligning clamp set in end of line 





Thirty-inch pipe is now in use for true circles and forces out any small welding program was used as _ fol a 
many miles of through trunk line. irregularities which might have been — lows: 1 
while 24- and 26-in. lines span many formed as the pipe was transported s0tcn. ob: G20isn: Teckuce 7 
hundreds of miles of desert and to the right-of-way. lwo types oi J 
mountainous country in the systems clamps are used: one operated by Bead Electrode Size Specification t 
linking mid-continent gas fields with compressed air, the other with a First 5/32 in. AWS E-6010 e 
west coast distribution svstems. screw and taper operated by a long = Second 5/32 in. AWS E-7010 ' 

crank over which each joint is Third 3/16 in. AWS F-7010 : 

ALLOY STEEL BRINGS PROBLEMS threaded. Fourth 3/16 in. AWS E-7010 t 

Phe latter clamp carries four pairs : 

Introduction of high-tensile pipe of curved guides to bring the two The second set of specifications is ‘ 
and provision of external protection pipe ends into approximate align- for high-tensile pipe with a_ tensile 
instead of the earlier method of ment. The device is set and expand- strength of 65,000. psi, attained in ( 
doubling wall thickness to allow for ed in the last welded joint and held part by the chemical composition: of 
corrosion losses has brought about in place with stops which automati- the alloy pipe and in part by the . 
the use of relatively thin-walled pipe cally provide the desired gap between cold-working given to the metal as 
in the construction of lines above abutting ends for the stringer bead. the pipe is hydraulically expanded | 
20-in. in diameter. lhe high- When the new pipe is shoved up over to the specified diameter. The +e ) 


tensile pipe, introducing the use of 
alloys, has greatly complicated ihe 
problem for the welding contractor. 
A weld, unless of approximately the 
same alloy composition as the 
adjacent pipe, offers a fertile field 
for the development of 
couples. As a_ consequence, the 
metal rapidly disintegrates as soon 
as accident or oversight provides a 
break in the protective coating to al- 


galvanic 


low moisture to reach the steel. 

The El Paso Natural Gas Com- 
pany's pipe line from Texas across 
New Mexico and Arizona uses 26-in. 
line in two wall thicknesses for runs 
between stations and 
extra-heavy pipe in all watercourse 


compressor 


the guides, further turns on the crank 
bring the circle of the end closely to 
that of the line end so that the nar- 
row facing bevels are free of offsets 
and other distortion which would 
slow down actual welding. 


WELDING PROGRAMS 


On the pressure side of each com- 
pressor station, 0.303-in. wall pipe 
or 0.291-in. pipe is laid, depending 
on deliveries and composition of the 
steel. For the thicker pipe, the pro- 
gram for a multibead weld calls for 
ihe following: 


0.303-1n. WALL THICKNESS 


quence of electrodes used on ihe 
0.303-in. pipe gives a combined bea 
which closely parallels the chemical 
composition of the pipe for which 
alloying alone was used to attai: 
the 100,000-psi tensile value. 
Welding procedure of the typical 
spread working in desert or arid 
areas of the country varies somewhat 
with the actual speed made in laying. 
Upwards of 7,000 feet of pipe may 
be laid by a spread in a day; across 
where topo 
graphical conditions did not form 
too great a hindrance footage has 
reached 10,000 per working day. 


some desert sections 


LAYING STRINGER BEADS 


traverses. Welding techniques on the Bead _ Electrode Size Specification 

“run-of-ditch” pipe was developed to pi. 5/32 in. AWS E-7010 Working at the 7,000-ft rate, five 
replace manual effort with power il 5/32 in AWS E-10010 weldors are required for the stringer 
equipment wherever possible. In the Third 3/léin. AWSE-10010 beads. As soon as a new joint has 
clamping of pipe for welding abutting saat 3 16 in. AWS E-7010 been aligned by the clamp, a pair 


ends, for instance, an internal ex- 
panding device brings the ends to 








34 


On the cther weights the same 


of weldors, one beginning at about 
2 o'clock on the pipe circle and the 
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STRINGER BEADS are laid by two weldors, working 
on opposite sides of the pipe. The foreman (hammer 
in hand) will tap out signal to release the inside clamp 


other at 8, start the stringer bead. 
carrying their welds along to 4 and 
10 o'clock respectively. When, in the 
judgement of the welding foreman. 
sufficient bead has been run in these 
two sectors to maintain joint align- 
the 
pulled ahead to abut against the open 


ment. clamp is released and 
end of the line. The two weldors con- 
their beads to complete the 


weldine clockwise and with 


tinue 
stringer, 
standard polarity. 

By the time that the first pair has 
completed the stringer on their joint. 
a second pair of weldors has begun 
on the next joint. The first pair then 
“leapfrogs” over the second pair. 
getting ready to begin work on the 
third joint as soon as the pipe is 
aligned by the clamp. The stringer 
crews thus weld their beads in alter- 
nate joints. 

The fifth weldor is a standby, who 
substitutes for one and then ancther 
of the men in each of the pairs as 
heat and the pace begin to tell on 
them. Men on the stringer beads work 
without protection from sun or dust. 
Each is relieved for the time required 
for one weld after he has run his 
fifth half-circumference bead. 

The truck equipped with welding 
cenerators for the 
weldors keeps pace directly behind 


stringer bead 
the tractor used for aligning lengths 
of pipe to be attached to the com- 
pleted line. The truck carries two 
motor-generator each having 
dual leads so that each pair of men 
can be served by one of the genera- 
tors. 

The other three beads required 
lo complete the joints are laid by 


sets, 


=, 


el 


individual weldors, each man adher- 
ing to the schedule of electrode size 
and composition previously outlined 
for the pipe being laid. The beads 
applied after completion of — the 
stringer are run continuously in a 
clockwise direction. The only varia- 
tion in procedure is that made by 
the individual weldor in changing 
his routine to obtain relief from 
working too long in one position. 
Each weldor is aided by a helper: 
who cleans the beads and provides 
electrodes as they are needed. 

The number of weldors required 
to complete the beads depends on 
the amount of pipe laid per dav. 
Records that 
approximately equal to the number 
of thousands of feet of pipe laid per 
day. On a 7,000-foot schedule, for 
example, seven weldors are required 
to keep pace with the stringer-bead 


show this number is 


teams. 

Welds are completed in groups of 
three. To begin his group. a weldor 
spots his generator opposite the mid- 
dle joint of the three and carries 
the lead back to the first joint and 
forward to the third. When a weldor 
has completed his trio of joints, the 
generator is snaked the line 
to the first unoccupied set of three 


down 


bare stringer-bead welds, and a new 
cycle is begun. 

When the spread is perfectly svn- 
chronized and weldors are approxi- 
mately equal in their skill and 
desire to work, the first shift of a 
closing team follows just behind the 
rearmost pair of stringer-bead weld- 
This close timing is held desir- 


ors, 


able as it minimizes the chance of 
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TWO GENERATORS are carried on truck to serve the 
two pairs of stringer-bead weldors. Dual leads and a 


common ground supply current for both welds at once 


desert sand or dust settling onto the 
stringer and complicating the fusion 
of the finishing beads. 

SUN PROTECTION IN) DESERT 

The 
the completion weldors are mounted 
on skids. In addition to 
and the required assortment of ele« 


welding generators used by 


the generator 


skid carries a reel for 
ooler 
protection 


The 
socketed in a pipe nipple welded to 


trodes. each 
the 
umbrella for 


and an 
the 
handle Is 


cables. a water « 
against 
desert) sun. umbrella 
the ground clamp, which is a narrow 
segment cut from the line pipe and 
sprung just enough to fit snugly over 
the line. Having the er 
tached’ to the 
sures that the travel 


vund line at- 
umbrella support in 
of the current 
through the pipe after welding will 
be as short as possible and not across 
either a finished weld or through a 
stringer bead alone. 


W eldors are 


before 


given qualification 
being sent out on the 
firing line. Exceptions to this rule are 
but 
approved by 
ade 
when welds on the spread where the 
pl ved had met 


tests 


men transferred between spreads, 
such transfers must be 
only 


the spread bosses and are n 


men were earlier en 
full specifications 
Weld 
ducted in part by the coup 
g taker 


a weldors daily output. and in 


line is con 
mn method, 


at random 


testing in. the 


with selections bei 
tron 
part by 
the latter. 
troduced 
15 16-in. 


gamma ray Inspection. On 
a radium capsule is in- 
into the pipe through a 
hole drilled through the 


pipe wall six inches from the seam. 
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Bases for Shower Stalls 


I—PIVOTED FIXTURE for inert-gas are welding of 


shower stall base. Note toggle clamps to hold corners 


BY WILLIAM LUKEMEIER 


Division Manager, Vogt Brothers 
Manufacturing Co., Louisville 


| egeqeaee are welding is 

being put to good use in making 
strong joints in aluminum products 
fabricated by Vogt Brothers Mfg. 
Co., Louisville, Ky. Among these are 
bases for shower stalls and frames for 
milk bottle cases, both of which are 
manufactured in considerable quan- 
tities. 

Shower stall bases are first formed 
from 3-S 
0.064 in. 
base are 
small 


half-hard aluminum sheet 
thick. The edges of the 
flanged downward after a 
metal has _ been 
sheared out at each corner to bring 
them The 
corners are then welded with a bead 


square of 


close together. sheared 


of the same metal. 
Pivotep Fixture Hotps Work 


To facilitate the welding and insure 
clean, uniform beads that require no 
filing inert-are 


nor finishing, the 


36 


struck on 


steel angle, 


Quick Welding of Aluminum 


2—WORK LOADED, operater is ready to start. Are is 


moved over to the aluminum 


Simple fixtures for inert-gas-shielded are welding enable’ rapid 


production of aluminum shower stall bases and reinforcing frames 


for milk bottle cases. Neither fluxing nor finishing are required 


equipment is employed in conjunc- 
tion with a 60-amp high-frequency 
a-c welder. The welding is done in 
the centrally pivoted fixture shown 
in Fig. 1, which is supported on a 
erounded shaft attached to one sid 
of a bench, Flat radial arms extend 
from the hub right 
angles: to the these 


arms, angles are welded to support 


and cross. at 


four ends of 
the corners of the shower stall base. 
A close fit is provided. 

Each angle support carries a pair 
of toggle clamps. each of which has 
a bronze pad that is pressed against 
the outside of the flange of the base 
when the clamp is closed. With this 
simple fixture, the base is securely 
held and flange edges are brought 
closely together. Since the fixture is 
pivoted centrally, each corner can be 
brought successively into convenient 
welding position (Fig. 2). ‘ 
Welding is done with a water- 


cooled torch provided with a tungsten 
electrode. A 


flows 


regulated supply of 


argon gas to shield the are. 
The filler rods are secured by shear- 
ing narrow strips from the sheet 


stock 


aluminum bases. 


used for fabrication of the 

\ close-up of a completed weld and 
one corner of the fixture appears in 
Fig. 3. The bead formed is smooth 
and is made. as a rule. in a single 
pass, but return pass is sometimes 
made if pits have been formed. Since 
no spatter occurs, it 1s not necessary 
to do any subsequent finishing. even 
with a file. 

Before welding starts, the edges to 
be welded are wiped with a rag 
wetted with carbon tetrachloride in 
order to remove any trace of oil ot 
grease. It is not necessary to employ 
a flux because the gas keeps the are 
well shielded and excludes oxidizing 
air from the welding area. The tung- 
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3—FINISHED BEAD and close-up 


of one corner of welding fixture 


roducts 


sten electrode is not consumed and 
lasts almost indefinitely. 

The are is struck by touching the 
electrode to the steel angle adjacent 
to the joint and moved quickly onto 
the aluminum edges as metal from 
filler rod is fed and 


fused with the molten edges. Welding 


the aluminum 


is done so rapidly that a single opera- 
make 125 
pieces per eight-hour day as well as 
unload the fixture. The 
aluminum bases are quite light and 
can be handled by the girl who does 
the welding. 


tor can four welds on 


load and 


. 


Mitk Botte CAsEs 


Another very simple job of gas- 
shielded welding is done to reinforce 
an all-aluminum case for carrying a 
bottles of milk. These 
light cases support a rather heavy 
load and often 


dozen quart 
receive severe abuse 
must with- 
stand without breakage. Problem was 


which the reinforcement 


to weld an extruded aluminum heat- 
treated molding. formed to provide 
an oblong reinforcing frame that is 
riveted to the top and bottom edges 
of the case. 
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lilk Bottle Case Frames 


- 
* >. 


Sire ROSS 


1—FIRST WELD in milk bottle case frame of extruded aluminum alloy. 


T-shaped extrusions to be welded are on left, clamping fixture at right 








5—SECOND WELD is made without clamping frame. A bead is deposited in 
the V-shaped groove at top face of frame where the extrusion is thick 


The extrusion has a section resem- 
bling a T that has been cut off at 
one corner of its upper portion, Stem 
of the T is 15 in. deep and 0.112 in. 


thick. The upper portion in. 


e "4 
deep by 0.339 in. across. There is 
only one joint per frame, and it is 
made at a point about 3 in. from one 
corner. Initially. the end faces of the 
extrusion are sheared off square with 
the length, but later the top edge at 
each end is beveled. as is shown at 
left in Fig. 4. so that there will be a 


\ shaped 


metal when the two ends are brought 


2TOOVe to receive weld 
together. 

In preparation for welding. the 
two ends are wiped clean with carbon 
tetrachloride and are clamped so that 
they butt in the toggle fixture shown 
in Fig. 4. This brings the thin leg 
of the T horizontal and the thicker 
upper portion vertical. While so held, 
the thick portion of the extrusion is 
partly covered by a vertical face of 


Continued on page 


| 
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1—OLD LATHE was converted into this fixture to rotate 





mine locomotive wheels for build-up. Note the “ground” 


Rebuilding Wheels of 


Phe “electric donkeys” which go deep into the earth to haul out our 


coal travel on wheels that are continually wearing down. Submerged- 


melt welding builds them up in a time of about two hours per wheel 


EOPLE who mine our coal have 

been looking for a good way to 
keep the wheels of the mine locomo- 
tives in shape. Ever since they first 
started to use the “electric donkeys.” 
they have tried various methods of 
hand welding to rebuild the tires. 

TURN TO SUBMERGED-MEL1 

Only recently, mine operators have 
turned to the submerged-melt weld- 
ing process for doing this type of 
work. Submerged-melt welding not 
only provides the industry with a 
wheel that is safe and satisfactory in 
service but permits greater savings 


38 


than those possible with hand build- 
up. More and more mines are using 
this process. 

Over 3.000 tires were reclaimed in 
the Williamson field alone in the first 
18 months. 
increased to well over 500 tires per 
month. 
been made throughout the West Vir- 
ginia and eastern Kentucky fields. 

A typical installation has the ca- 
pacity to rebuild 5 to 8 tires per 8-hr 
day. As an example, let us consider 
the installation at Kieley Electric Co.., 
Harlan, Ky. This includes an elec- 
tronically controlled submerged-melt 
welding head and a 1,000-amp trans- 


This volume has since 


Additional installations have 


former. The rest of the equipment 
built by the 


pany s shop. Fig. 


was men in the com- 
1 shows the weld- 
ing fixture, an old lathe rebuilt to 
accommodate wheels of from 8 to 36 
in. diameters. The welding “ground” 
brushing against the revolving axle 
consists of half of a bronze journal 
held in place by a_ spring-loaded 
hinged support. The fixture is made 
in such a way that the welding head 
and its supporting members can be 
shifted from 
without removing any wheels from 


the fixture. 


one wheel to another 


TREADS AND FLANGES REBUILT 
In Fig. 2 we see a close-up of a 
welding operation. The 4-in. tread 
of a mine locomotive wheel is being 
built up by the submerged-melt head. 


Notice that the welding wire enters 
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2—-TREAD rebuilding. Weld puddle will be herizontal 


Mine Locomotives 


the point of weld slightly in advance 
of the top center of the wheel; this 
placement is made deliberately. The 
puddle will be formed at the exact 
top of the wheel and hence will not 
have the opportunity to run before 
solidification. 

After a new tread has been added. 
the flange, too, may be built up if this 
is required. By tilting the welding 
head 15 deg (Fig. 3), a deposit may 
be laid on the practically vertical 
face of the flange. 


\ WHEEL IN Two Hours 


The average wheel can be rebuilt 
in less than two hours and usually re- 
quires the deposition of about 30 lb 
of weld metal, perhaps more or per- 
haps less depending upon the condi- 
tion and size of the wheel. Frequent- 
ly, the wheels of a locomotive will 























wear down unevenly. The accepted 
practice is to rebuild them to the same 
diameter, even though this may not 
be quite the same as ithe original 
Usually it is not necessary 
Enough heat 


diameter. 
to preheat the wheel. 
is generated during welding to raise 
the temperature of the whole wheel 
to 700-800 F. 


FINAL MACHINING 


The rebuilt wheels are placed in a 
lathe and to the proper 
contour (Fig. 4). A light cut is 
taken to produce a smooth surface. 
However, the as-deposited surface is 
usually so smooth that some opera- 
tors consider it unnecessary to fin- 
ish-machine the wheels before re- 
turning them to service. 


machined 


Photos tes { 


Compa 


THE WELDING ENGINEER—April. 1949 











3—FLANGE is built up by tilting welding head 15 deg 


4—FINISHED 


ferred to a lathe for machining 


WHEEL is 











trans- 
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BY FRED M. BURT 


O GREAT astuteness is required 
to deduce that welding is the 
predominant factor in the manufaec- 
turing operations of the Southwest 
Welding and Manufacturing Co.. 
Alhambra, Calif. One of the pioneers 
in the development of our industry. 
Southwest was founded in 1911 by 
Andrew Lucas when “homogeneous 
welding” of metals was in its infancy. 
In the early “twenties major oil 
fields were discovered in the Los An- 
geles basin, and Southwest introduced 
and successfully constructed welded 
pipe lines, gasoline absorption plants, 
oil-well casing, tap-ins in live pipe 
lines and hard-faced drilling tools. 
Foreseeing the demand for heavy- 
gauge welded steel vessels to be used 
in oil refining, the company expand- 
ed by building a large plant at its 
present location. 


Propucts MANUFACTURED 


Production today runs to heavy 
units in diversified fields. It in- 
cludes pressure vessels of all types 
and sizes for refinery operations, re- 
finery piping with safety expansion 
joints, storage and transport tanks 
for liquefied petroleum gases, huge 
storage tanks to API specifications, 
stand pipes and reservoirs for water 
storage, heat exchangers and con- 
densers, cooling units and special 
equipment such as dryers, evapora- 
tors, mixers, agitators, etc., employed 
by processing and chemical indus- 
tries. These units are fabricated 
from Monel, Inconel, Hastelloy, 
chromium steel, stainless, stainless- 
clad, nickel-clad, copper, aluminum, 
duralumin, brass and other ferrous 
and non-ferrous alloys. 

Industrial equipment is engineered 
and built by Southwest for such in- 
dustries as power plants, food proc- 
essing, pulp and paper, rubber manu- 
facture, mines, smelters, foundries, 
cement and chemical products. Man- 
ufacturing time is shortened and re- 
placements reduced by redesigning 
cast-iron and cast-steel parts to 
permit them to be fabricated of heavy 
steel plate by welding. Marine equip- 
ment includes buoys for marking and 
mooring that were originally design- 
ed for all-riveted construction; South- 
west redesigned them for all-welded 
construction and secured the Navy’s 
acceptance. Huge dry-dock caissons 
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I—PLATE STORAGE RACKS are adjacent to the layout tables in the plant’s 
northwest feeder bay. The man is marking plate to prepare it for cutting 


Started for the construction of pipe lines, Southwest Welding and 
Mfg. Co., Alhambra, Calif., has extended operations to include huge 


15-ft penstocks. Large vessels for oil-refining are fabricated, too 
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4—MAIN BAY where tanks of from 14 in. up to 20 ft are welded. On the 


left is the overhead track, which carries a submerged-melt welding head 
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2—FOUR 1'4-IN. PLATES were submerged-melt-welded 
together to form a 20-ft length of 15-ft-diam penstock 





o Penstocks 


were fabricated in the plant, put to- 
gether within the dry dock itself and 
floated into place. Large penstocks 
for hydro-electric power stations have 
been prefabricated and installed at 
dam sites. 

A later 


road-building 


line of construction and 
includes 


bulldozers, loaders, hauling scoops, 


machinery 


scrapers, earth movers, cable and ro- 
tary 
10), tractor cranes, sprinkler tanks. 
and dump-truck bodies of 30 yards 


rippers, tamping rollers (Fig. 


and greater capacities. 

From the listing of these diversified 
products, the initiate in welded fabri- 
cations immediately understands that 
here is a plant of great manufactur- 
ing flexibility. Both special single 
jobs and repetitive products are han- 
dled by ingenious variations in the 
use of standard equipment, notably 
Using one 
the dozen or so 


submerged-melt welding. 
or more of sub- 
available. 
Southwest engineers and mechanics 


merged-melt machines 
ingeniously fit them up for all types 
of practical application. 

In the majority of larger oil re- 
finery units, the following operations 
are necessary in the sequence given: 
forming, fitting 


flame-cutting. up. 


welding, testing. inspection and stress 
relieving. 

The yard, served by a large stiff- 
leg crane, contains racks for storing 
structural 
steel, pipe and pipe remnants. Adja- 
cent to these storage racks, at one 
end of the plant's northwest feeder 


plate, structural shapes, 


bay. are other plate racks (Fig. 1): 
these are next to the area used for 
layout work, 
n. thickness: 


Plate stock runs up to 


standard sizes 


D-i are 
385-in. length by 60, 72, 84, and 96 
in. widths in various gauges. This 


bay is served by a traveling crane. 
FLAME-CUTTING EQUIPMENT 


The 


large table for flame-cutting with a 


feeder bay also contains a 
portable unit. a shape-cutting machine 
with a magnetic tracer (used for stack 
cutting in Fig. 5), a straight-line 
motor-driven cutting machine and a 
six-torch pantograph-type cutting ma- 
chine. Other equipment includes a 
100-ton, >, in. by 12 ft press brake, 
power shears that will make straight 
cuts in plates up to one-inch thick 
and 10 ft wide. a 30-ft edge planer 
(used largely for stainless and alloy 


steels) and other forming machines. 
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3—COMPLETED PENSTOCK section is being inspected 


by X-rays to insure sound girth and longitudinal seams 





Two very interesting cutting units 
are a friction cut-off saw and a high- 


speed friction saw. The former, a 


circular saw 48 in. in diameter and 
7/16 in. thick, has four }.-in. blunt 
teeth spaced !' x in. 
the 15l1-in. 
This saw operates at 1.450 rpm. In 


apart to every 


inch of ircumference. 


such cutting jobs as slicing through 
a 6 by 2 in. steel channel (time about 
8 seconds). it comes close to doing 
is the 


heat generated by the 1.450 teeth per 


a flame-cutting job so great 
second impinging upon the channel. 

The high-speed friction saw has a 
20-ft blade. l-in. wide and 0.050-in. 
thick. with 8 teeth to the 
turns on two 36-in. wheels at a speed 
of 15,000 fpm.. which means that 
24.000 teeth pass the point of heating 
and cutting contact every second. The 


inch: it 


machine slices through solid rounds 
up to 1l1y-in., pipe up to 2 in. by 
$16 in. wall thickness, tubing up to 
wall thickness and 
plate up to 1 in. It cuts through 44- 
in. steel plate at a speed of 100 ipm 
and through ordinary sheet metal as 
such 


milling 


$ in. by 1 x-in. 


though it were paper. Even 
very tough objects as files. 
cutters and high-speed drills can be 


cut. In case of blade breakage. hy- 
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5S—SHAPE-CUTTING machine is used here for tem- 6—SIMULTANEOUS CUTTING crosswise and length- 


plate-guided flame-cutting of a stack of steel sheets wise is accomplished by a two-carriage edge trimmer 





7J—ROLL CARS travel on track that runs the length 8—TACKING HEAD to shell of a refinery vessel. Fin- 
of building and serves several submerged-melt welders ish welding may be either manual or automatic 


9—STRESS RELIEVING is done in furnace at left. 10—SHEEP’S FOOT TAMPER for road work is a prod- 


The heated vessel is sometimes given a shower bath uct of both submerged-melt and manual are welding 
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draulic brakes stop the 


within five seconds. 


operation 


To return to flame-cutting, large- 
diameter tank heads are trued up and 
beveled by rotating their edges past 
an oxyacetylene torch mounted at a 
The rotary 
table will handle heads up to 20-ft 
diameter 


properly adjusted angle. 


and turn them at any de- 
sired speed from 6 to 40 ipm. 

Another Southwest-designed 
(Fig. 6) 
plate shapes to precision size. Plates 
12-ft 

flame-cut 


ma- 
chine is used to flame-cut 


up to wide can be simul- 


taneously crossways and 


lenethwise. The longitudinal travel 
is 40 ft. 

(nother special machine flame-cuts 
heavy segments for spherical heads: 
the parts are held in place by magnets 
while a device registers the angles 
of cut and required bevel for weld. 
ing. 

Heavy steel plate is formed into 
many shapes on powerful hydraulic 
presses, In one typical operation. 
the flat plate is dished by dies on the 
outer of the two rams on a press. The 
head is then turned over. heated to 
about 2,000 F. and held in place by 
the outer ram holding another die. 
A die on the inner ram comes down 
to form the flange in successive op- 
erations as the head is manually re- 
volved around a center pin. 

Two jobs that get to be quite tough 
with heavy plate are the edge bend- 
ing and subsequent roll bending to 
form cylinders of the proper size. 
{ 250-ton hydraulic press has been 
built up to a 450-ton pressure by a 
special die arrangement to put the 
edge crimp into plate up to 4 in. 
thick. 

Four sets of bending rolls, of 6. 
10, 14 and 30 ft lengths. are in use. 
The latter, with a 29-in. diameter top 
roll and two 20-in. bottom rolls, will 
roll plate up to *4-in. thick. By add- 
ing a Southwest-designed strongback. 
an effective roll length of 15 ft is 
obtained for heavy plate up to 3% 
in. 

SUBMERGED-MELT WELDING 

It is in the longitudinal and cir- 
cumferential welding of pipe, tanks 
and pressure vessels that some of the 
company’s most efficient accessories, 
handling equipment and design inge- 
nuities have been employed. As an 


example, one set-up provides for both 
inside and outside welding of pipe 
from 14 in, to 12 ft in diameter. Pipe 
lengths up to 30 ft (the smaller 
diameter) are carried on two four- 
wheeled dollies traveling on a track. 
Variable movement of from 0 to 14 
fpm is supplied by a hydraulic ram 
beneath and attached to the dollies. 
Inside welding is done with a sub- 
merged-melt head 
supporting arm which will allow it to 
travel a distance of 15 ft inside the 
pipe. To make an inside longitudinal 
weld in a 30-ft pipe. two welding 
The first starts at 


welds 


mounted on. a 


heads are used. 


one end and inwards to the 
center: the second starts at the cen- 
ter and moves outwards towards the 
other end. 

After completion of the inside weld. 
the pipe is given a half turn to 
enable the outside weld to be made 
with the seam at the top. The weld- 
ing head is carried en an overhead 
track (Fig. 1) and can be moved up 
with 


high-speed ratchet gear. 


and down an electric-powered 
Larger pipe or tank sections are 
. Which 
serve several submerged-melt 


carried on roll cars (Fig. 7) 
weld- 
These cars travel on 
a 30-in. track that runs the length of 
The rolls automatically 
center the work and accommodate all 
of tanks. 
track, sections of larger diameter, up 
to 20 ft. are 
designed for 


ing machines. 
the room, 


sizes Farther down the 


welded on a_ set-up 
work. Still 
farther on is a special machine for 
submerged-melt welding of such odd- 
ments as manholes, fillet welds, fit- 
tings. round-abouts 


general 


everything but 
longitudinal seams. The submerged- 
melt head is fitted to the work at 
various angles with a_ positioning 
table or a special roller fixture: the 
latter has proved itself invaluable on 
small tank work. 

Crossing this line and served by 
head is 
outside 
circumferential 


the same overhead welding 
another set-up for 


longitudinal 


doing 
and 
welding. 

A unique Southwest development 
is the method of feeding the granular 
flux. Tanks holding 150 lb of flux 
were weld-fabricated and mounted on 
one end of the machine. The flux is 
fed through *4-in. pipe under 20-psi 
After welding. it is 
sucked to a vacuum tank through a 


air pressure. 
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flame-cutting and submerged-melt welding are both improved at Southwest 


flexible hose and carefully sifted for 


re-use. 


Other submerged-melt machines 


are used to weld parts and subassem 
blies of the various units of construc- 
Assembly 
this 


weldin 


tion and road machinery. 
work that 
method is carried on by ar 
at several work stations 
Fitting of the head of a large re 
Fig. 8. 
After the head has tacked to 
the shell by are the weld 
may be completed either by hand 
or by automatic welding. depending 


cannot be done by 


finery vessel is shown in 
been 


welding. 


on Which is best suited to the par- 
Nozzles and other fit 
tings are similarly attached. 


ticular vessel. 


Many vessels. especially those with 
thick 


lieved. and this is done in 


sections, must be stress re 
a furnace 
large enough to accommodate ves 
sels as large as can be shipped. The 
furnace, shown in Fig. 9. is lO ft 
wide by 16 ft high by 50 ft lone: an 
other 25 ft added to the 
length by refractory-lined 


dividing door. 


ean be 
lifting a 
The additional 25-ft 
compartment can also be used sepa 
rately at higher 


such jobs as the stress relieving of 


temperatures 101 


stainless-steel vessels. UL pon emerg 
ing from the furnace. the vessel may 


be given a water quench (Fig. 9) 


Wevtpinc 15-Fr Penstocks 

A very special and extraordinary 
job completed about a year ago was 
the fabrication of 1!3 miles of 15-ft 
diameter penstock for the Anderson 
Ranch dam in Idaho. It involved a 
large tonnage of plate averaging 1', 
in. in thickness. The plates were cut 
rolled at the Alhambra plant, 
transported by rail car to a point 40 


miles from the dam and trucked to a 


and 


fabricating plant especially erected 
for this job. There the formed plates 
were welded into 20-ft lengths with 
submerged-melt heads (see Fig. 2). 
Each 20-ft section is composed of 
four plates measuring ten feet wide 
by slightly over 2314 ft long. 

After the pipe sections had been 
automatically welded at the field 
plant, they were given a thorough \- 
(Fig. 3). Similar 
X-ray machines are used in the main 
plant to take radiographs of all Class 


ray examination 


1 welding jobs. as is shown by the 
\-ray set-up in Fig. 7. 





3—ASSEMBLY IN 


grader. It 


PLACE, 


clear floor plate and cab side sills 


Are-Welded Jack |S 


Problem was to make a roller floor jack to support transfer case or didn't Even 
if the chain sling could have been 
guaranteed safe, there was still the 
problem of getting the crane at the 


ready to roll under the 


ace & nes ND JACK built by welding and flame- 


cutting. In upper left cerner, note the square socket must 


move fast enough. 


and transmission for assembly in a road grader. The 1,200-lb unit 


had to be rolled into position from underside of the grader frame 


BY HARRY P. KRULL 
Austin-Western Co. 
Aurora, Ill. 


we our “99-H” road grade 
(Fig. 1) went into production. 


we were confronted with the prob- 
lem of devising a way to support 
the transfer and transmission 
assembly so that it could be placed 
in position by two men on the as 
sembly line. 

The transfer and _ transmis- 
sion assembly weighs 1,200 lb, com- 
plete with grease and drive shaft. 
It must be brought in position from 
the underside of the grader frame 
and rolled into place, clearing the 


Case 


Case 


floor plate, the cab side sills and ihe 
dash plate. 


OvERHEAD Metuop Not Sarr 


Our first method was to pick up 


the transfer case and transmission 


assembly with a crane and chain 


sling, lower it. remove the chains 
and slide the unit under the grader 
frame: the then reat- 
was lifted 
It wasn't long before the 


started to 


chains were 
tached and the assembly 
in place. 
about what 
would happen if the chain slipped 


men worry 


and the man underneath, engaged in 
bolting the assembly. didn't look up 


1—AUSTIN-WESTERN new “99-H” power grader. Production problem was 
to install transfer case and transmission assembly under the grader frame 
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right minute since it is also being 
used in the first part of the produc- 
line to lift 
parts into assembly position. 


tion frames and other 
Our next move was to purchase a 
jack of the type used to install truck 
This did not 
of the 


wheelbase and our inability 


transmissions. prove 


satisfactory because narrow 
to con- 
struct a suitable cradle to hold the 
transfer case and still be low enough 
to get under the grader frame. The 
ratchet 


slow, and the 


mechanism was also. too 
would 
not guarantee the jack to be safe if 
loaded over 1.100 lb. Hence we de- 
cided to set the purchased jack aside 
and construct a roll-around jack for 
this special purpose. 


manufacturer 


How It Works 


\ three-ton hydraulic jack, actu- 
ated by the valve assembly which 
raises and lowers the grader blade 
unit, furnishes the lifting power. The 
jack is first rolled slightly crossways 
and raised a bit with a locking pin in 
place in order to keep the assembly 
from tilting too far forward. The 
drive shaft is slid through a hole in 
the bracket which supports the rear 
Then the lock- 
ing pin, shown hanging from a chain 


on the left of Fig. 2, 


of the transmission. 


is removed 
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1i—JACK RAISED to maximum lift of 18 in. Stand- 
it is the designer and builder, Harry P. Krull 


ing by 


5—UNDERSIDE of grader frame with transfer case as- 
sembled. Jack can now be rolled to the testing stand 


teps up Production 


and the steering handle at the rear 
is grasped. The whole assembly is 
jockeyed up and down while being 
moved 


forward. The transfer case 


must be raised higher than its final 
position and slowly settled in place 
atop the frame brackets. After try- 
ing a few found that it 
was better to install the transfer case 
assembly first and then pick up the 
motor. 


times. we 


This made it easier to en- 
gage the spline to the drive shaft and 
eliminated a fot of tugging to try to 
steer the jack into position, 

Another thing that helped was to 
build the jack so that it could be 
rocked up and down while balancing 
the transfer case on its center of 
The ball sockets used in this 
regular — stock 
items, and the only layout work done 
was to make a full-size layout of the 


oravity. 


construction were 


arms to raise the cradle which sup- 
ported the unit. I decided to play 
safe: | start with the case 
resting one inch from the floor and 
raise it As the centers of the 
lifting arms were also 18 in. 


would 


18 in. 
from 
the floor. the 18-in. lift gave us a total 
height of 36 in. the floor to 
This proved 


from 
the center of gravity. 
ample. even 
called for 


5 more 


though future plans 
raising the frames about 
inches. 

In Fig. 2 the jack is in the lowered 
position to receive the transfer case 
assembly, and in Fig. 3 the unit is in 
place ready to roll under the grader. 
The case is prevented from rolling 


out of its cradle by the 
socket. visible in the 
corner of Fig. Zz 


square 
upper left 
Also clearly shown 
in front is the locking pin, which has 
a chain attached to save fumbling 
around, In front and below the pin 
is the J-bolt that holds one side of 
the case from from the 
An angle is welded in place 
to keep the bolt from turning when 
the nut is tightened. The lifting 
handle for the jack is permanently 
attached as is the 
handle that 
and drops the cradle. 


slipping 
cradle. 


neighboring 
releases the pressure 
All movable 
parts are equipped with cups for 
pressure lubrication. 


FOOLING THE Boys 


The discolored part of the steering 
handle is the result of heating and 


bending it to clear the high-lift 
brackets of the grader blade. Inci- 
dentally. the handle was not installed 
until a few tryouts had shown it to 
be necessary. It also served to cover 
up a fast one I pulled on the men 
on the line. 

When we first set the 
place, it was too heavy on the front 
end because of the weight of the 
drive shaft. While flame-cutting the 
hole in the cross pipe for the handle 
to be welded in plac e. | suddenly 
thought of a simple solution to bal 


case in 


ance the weight. | merely poured 
about 75 lb of hot lead into the pipe 


and welded the handle over the hole 
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When the jack was returned to th 
assembly line. it looked just the same 
as before. and the men couldn't fig 
what had 
establish the balance 

Phe jack also serves as a stand for 
they come off 
and this 
handling The 
are assembled on special stands and 
rolled along a track to the testing 
station. It necessary either to 
continue the track to roll the 
of the wav after testing. or to set it on 


ure out been done to re 


the transfet 
the testing 


inates another 


cases as 
station. elim 


cases 


Was 


case out 


the floor to await assembly in the 
We now set it right in place 
jack. 
crane pick-up. Fig. 4 
jack 


with the author alo 


erader. 


in the eliminating one more 
shows the 
raised to its highest position 
and Fig 
place 
jack is 


the testing 


neside it, 
with the 
latter picture, the 
rolled over to 
another 


> shows it 
In the 
readv to be 
stand to 
assembly. 
All of the Work of 
jack right in our 
welding department. No 
little 
First the 
fabricated and then the 
to hold the transfer case. 


cans i! 


receive complete 


this 


own 


building 
Was done 
drawings 
were used. and very material 
hase 
cradle built 


A dummy 


Was required. was 


case minus gears was used to lay out 
of sheet metal 
Sheet metal ten plates were used for 


the arms on a_ piece 


shape-cutting the parts. and the as 


sembly was arc welded together. 





SPOT TACKING is used to hold aircraft exhaust mani- 


fold stampings together prior to 


Techniques 


BY FREDERICK S. DEVER 
Spot Welding 
The Ryan 


Supervisor, 
feronautical Co 


I THE aircraft industry, spot weld- 

ing has been used for the joining 
of non-structural parts and for tem- 
porarily holding parts together prior 
to riveting or fusion welding. Typical 
examples of these applications at the 
Ryan Aeronautical Co., San Diego, 
Calif., are found in the manufacture 
of engine cowlings and exhaust mani- 
folds. 

The process specifications which 
basically govern the manufacturing 
procedures used are those issued by 
the Army and Navy procurement sec- 
tions. As they were first written, those 
specifications confined spot welding 
to a considerable extent and limited 
production applications. This 
“due to the fact that early equipment 
was not completely reliable, and its 
electrical circuits, moving parts and 
relays demanded constant and careful 
maintenance. In addition, spot-weld- 
ing failures were encountered. It 
therefore appeared desirable to make 
the process prove itself before relax- 


Was 


ing requirements. 
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seam welding er. The printed 


OSCILLOGRAPH checks the timing cycle of a spot weld- 


leisure 


fr SPOT 


curve may be analyzed at 


New applications of spot welding are continually being discovered. 


What the designer should know about the process to do a good job is 


related in this excellent article coming from the aircraft industry 


With the increased accumulation of 
sery ice data. it Was readily foreseen 
at the Ryan Aeronautical Co. that 
the technique could be utilized to 
It is fast, eco- 
nomical, flexible and adds no weight 
to the structure. 


excellent advantage. 


It is particularly 
desirable in joining sections where 
they are exposed to the air stream. 
There is no resultant projection, and 
the surface exposed can be held to a 
maximum variation of only 0.004 in. 

Indentation may be almost elimi- 
nated on one side of the sheet by 
selecting the proper combination of 
contoured electrodes. ‘The variety of 
the which 
makes 


electrodes can be used 
the flexible that 
even polished sheet can be spot weld- 


process so 


ed without seriously affecting its fine 
finish. Two, three or even more 
sheets can be spot welded together. 
This is possible because the process 
depends upon the development of 
maximum resistance at the inner fac- 
ings of the sheets. 

The strength of the spot weld must, 


of necessity. be a shear function. It 
follows that the design of the parts 
to be welded can make or break the 
resultant assembly insofar as _satis- 
factory service operation is concern- 
While it is difficult to list any 
given set of conditions as a criterion 


ed. 


for good design, the following sug- 
the Ryan 
Aeronautical Co., should produce de- 
sirable results: 


gestions, developed © at 


(1) Loads to be applied to spot 
welds should be shear loads. If ten- 
sion or angle loads are applied, the 
welded spots will inherently develop 
focal points of stress concentration at 
ihe edges of the weld and the inner 
faces of the sheets. 

(2) Tension loadings should never 
be used because the strengths devel- 
oped in tension are erratic and can- 
not be relied upon. 

(3) Compression loadings are sat- 
isfactory providing the design will 
not allow the spot weld to be placed 
in tension as a result of a shifting ot 
a movement of the compression load- 
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METALLURGIST 


peers 


graphic examination should be made at regular intervals a 


ing. An assembly made from light- 
gauge material demands special care 
that the not 
a plane which will cause 
buckling as the spot-weld loading 


stress does 


to assure 
cur in 


changes from shear to tension. 
(4) 


maintained. 


Ample edge distances must be 
for 
two reasons: (a) To have a sufficient 
area surrounding the spot weld over 
which the pressure can be applied 


This is necessary 


and (b) to have an adequate amount 
of wrought that the 
over and 


material so 
be 
around the cast weld metal. 

The required edge distance will 
vary depending upon the type and 
thickness of the material. It must 
be remembered that as the material 
thickness the diameter of 
the spot weld must be increased to 


stresses can carried 


increases 


meet the minimum required shear 
The weld diameters and 
minimum edge distances for different 
metal thicknesses are given in Charts 


loadings. 


l and 2. 
Spot PATTERNS 


Patterns or spot groupings are of 
I pins 

great importance in the design of 

spot-welded They 


structures. are 


similar to the rivet patterns and spac 


into grain structure. 


Metallo- DESTRUCTIVE 


test 


ing used to obtain high joint efh 
ciency. There are three rough class- 
ifications: 

(1) Single row of spot welds with 
a definite center-to-center dimension. 
This joint pattern will require a mini- 
mum of overlapping of the sheets. 
The overlap will be determined by 
the material thickness. 
(through the = minimum 
strengths required) will determine the 


which 
shear 


other dimensions such as spot-weld 
diameter and edge distance. Center- 
joint-efh- 
ciency graph are shown in Chart 3. 

(2) 


to-center spacings and a 


Double row design requires a 
greater overlap of material, but the 
joint efficiency will be from 95 to 
100% if the spacings given in Chart 
4 are used. Even when spot-weld 
mini- 
mum, it is often good practice to 
utilize the double-row pattern. This 
is because the double row will evenly 
distribute the loading and result in 
an assembly giving a longer and more 


strengths are below average 


satisfactory service life than a single 
row of spot welds of higher average 
shear values. The double 
also been found to be 


has 
more suitable 
fatigue 


row 


under severe vibration and 


stress. 


(3) Double rou staggered. Joint 
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bar is being pulled apart by a 


TESTING is likewise necessary. 


tensile 


BOTTOM ELECTRODE 
design enables an inaccessible alu- 
welded. 
Copper electrode has been backed 
steel to 


of special 


minum vane to be spot 


with secure high strength 
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eficiency of this pattern is approxi 
mately equal to the double-row pat 
tern. However, the pattern of the 


Spot-Weld Charts Facilitate 
Set-ups at Ryan Aeronautical Co. 


double row staggered is not as well 





There is considerable dif 
ference of opinion as to which type 
of joint is the more efhcient for gen- 


stressed. 


eral service. The material overiap 
in the double row staggered is Jess 
than in the ordinary double row 
pattern. 


Wipe CHorce oF MaArerIALs 


The materials which can be spot 
unlimited,  al- 
though those which develop extreme 
hardness as a result of heat treatment 
difficulties 
spot welding unsuitable. An example 
of such a material would be X4130 
or 4140 steel. Because of the marked 
reaction of these air-hardening steels. 
with resultant shrinkage and extreme 
thermal stresses, the formation of 


welded are almost 


may present rendering 


sound and uniform spots would not 
be possible. Low-carbon and stain- 
less steel and many other alloy steels 
as well as aluminum alloys all lend 
themselves to satisfactory spot weld 
ing. There is, however. a marked 
difference between the treatment of 
these materials. 

During the war years the spot 
welding of attaching plates or lugs 
to armor plate was accomplished with 
considerable Because of 
the success in this field, many tech- 
nicians believe that the majority. if 
not all, alloy steels may be spot 
welded in the future. This is a 
possibility which is now being active- 
ly explored and is the subject of 
research investigations at the Ryan 
Aeronautical Co. 


success. 


Materials having electrical resist- 
ance of equal value can be spot weld. 
ed together even though their chemi- 
cal composition is not the same. It 
is preferable, however, to weld ma- 
terials of similar composition. In the 
aluminum alloys, we find that the 
electrical resistance will vary accord- 
ing to the chemical composition of a 
given alloy. The thinnest sheet is 
the determining factor in developing 
weld strengths. For this reason a 
wide variation in sheet thicknesses 
is not desirable because only a small 
proportion of the total strength of the 
thicker member can be utilized. Keep- 
ing of the thicknesses to be welded 
as similar as possible enables more 
uniform penetration and rapid pro- 
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I—SPOT-WELD DIAMETERS must be increased with thickness. Minimum 


and maximum diameters for different thicknesses are given by two graphs 
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3—SINGLE-ROW pattern of spot welds. Above two graphs give spot pitch 


(center-to-center distance) and joint efficiency for the pitch selected 


duction and tends to prevent critical 
conditions. A ratio of 314 to 1 thick- 
ness limits between two sheets should 
not be exceeded. 

In the absence of a design manual. 
the designer should consult the pro- 
duction man for the dimensions and 
clearances necessary to use existing 
spot welders. While the gauge com- 
binations desired may be well within 
the capacity of the machine, sufficient 
allowed 
around the electrodes so that the 


head clearance must be 


holders and electrodes may enter the 
area to be spot welded. The use 
of this type of information by the 
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"803 __—*BT 
MATERIAL THICKNESS 


080 “o.020~C~C~S its 


design engineer will yield twofold re- 
sults—sound design and_ increased 
production. 


INFORMATION NEEDED 


Below are listed a few recommen- 
dations gathered from Ryan experi- 
ence as to the type of information the 
designer should have: 





(1) Throat depth of spot welder. 

(2) Distance between arms. 

(3) Diameter of electrode holders. 

(4) Dimensions and shapes of the 
electrodes commonly used by the 
production department. 





ri- 
1e 


rs. 
he 
he 
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2—EDGE DISTANCES likewise increase with the material thickness. Ex- 


ample: For 0.040-in. material, minimum edge distance is found at 0.275 in. 




























































r = Sas Sa DIET VAR) Tl e 
JOINT] EFFicHENCY WwiTh IrHESE SPacimes ry. 
| L 
| | NE 
1200} 2 ae a + } ese 
: 
2 ks ainigum edg stance « distance a 
roo, between row spot diameter e 2 ee ee ee 4+——_+ + + +X v8 
@iocisus erlap for two rows va 
Looo} —_+ +. — >= 4 j t 
| 
E | | | ‘ 
900}— ce oe = oe t— + 
3 T | | | | 
| | 
Poco ee | | 
: f 
3100 | 
oo} __} 7 } 4 4 4 4 + 
Ff | | 
: : | | 4 
600 —_ . ~--4 + + - + + > 4 + 4 
= | | me 2 
z | | 
2 s0o SE a = — + + ‘ 
< | | 
e i 
2soo + 
300 —-+ + 
200 + + 
100 +> ee oo 











— 4 4 + = 
270 ceo 080 100 ws 


MATERIAL THIGKMESS 


1—TWO-ROW AND THREE-ROW patterns require three graphs: 


joint efficiency 


(5) Angular set-ups that are pos- 
sible on the machines. 

(6) Special electrodes such as off- 
set and others. 
maximum 
production 
for the fabrication of channels, “hat” 
sections, Z-bars and other shapes. 

It is not the intent of this discus- 
sion to persuade the reader that 
spot welding is an all-purpose meth- 
od of manufacture. 
ever. 


and 
clearances required by 


(7) Minimum 


There are, how- 
which spot 
welding can replace rivets in lightly 


stressed 


many cases in 


assemblies. In some in- 


stances, a slight modification in the 


pitch, 


for the selected spacing and distance between the rows 


design of the part may be required. 
Where redesign is indicated. the in- 
creased 

will 


expense incurred. 


decreased 
offset the 


production and 


cost most certainly 


CLEANING THE Parts 


high 
and rapid heat trans- 
fer characteristic of aluminum allovs, 
surface cleanliness is one of the pri- 


Because of the electrical 


conductivity 


mary requisites for consistency in 

spot welds made in these alloys. 
The cleaning operation will vary 

depending upon the material. It is 
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undertaken for the twofold purpose 
of removing oils, greases and gen 
eral contamination and freeing the 
surface of electrical 
resistance would prevent a uniform 


oxides whose 


current flow through the material. 


has been 


published regarding the most suit 


Considerable — literature 

only a 

brief summary will be given here. 
Roughly. the cleaning is divided 


able cleaning methods. so 


into two general types: 

(1) Mechanical with 
steel wire brushes or, in some cases. 
rubber-bonded 


brushing 


abrasive wheels to 
lightly polish the surface of the ma- 
terial to be welded in the weld area. 
Because of the expensive labor cost 
difficulty of 


uniform 


obtaining 
this 
has not achieved general use 


(2) Chemical solutions. A 
chemical 


and consist 


ently results. method 
wide 
variety of solutions are 


available. all of which essentially pet 


form four functions: Step 1: removal 
of oil and grease: Step 2: rinsing: 
Step 3: removal of oxide and es- 
tablishing a uniform surface; Step 
1: rinsing and drving. 

Stainless steels (18-8 type) may 
be satisfactorily cleaned for spot 


welding by annealing followed by a 
chemical pickle or rinsing. In_ the 
event the parts are oily or greasy, 
removal of the oils and grease should 
be followed by 


acid etching. 


rinsing and a light 


Sandblasting is not a desirable 


cleaning method because a certain 


amount of silica from the sand is en- 
trapped or embedded in the sand- 
blasted surface. These 
ticles offer considerable 
to current flow 
affect weld 


roughened 


silica par- 
resistance 
and hence seriously 


The 


from 


consistency. 
surface resulting 

likewise prevents the 
development of a uniform electrical 
contact and current flow so that the 


sandblasting 


spot welds formed vary in strength 


and are usually below minimum re- 
quirements. 

Parts which have been sandblasted 
can be prepared for spot welding by 
annealing them at a scaling tempera 
ture followed by a regular stainless- 


steel chemical pickle. In 


severe sandblasting. it may be 


cases of 
neces 
sary to scale and pickle the parts 
twice. 
ASSEMBLY AND SET-UP 
Small assemblies, normally handled 
by the weldor and his helper. are 
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WELDING GUN is counterbalanced, air-operated, water- 


cooled. It is used at Ryan for 


the rule at Ryan. These assemblies 
are readily secured by either spot 
tacking or by mechanical fasteners 
or clamps. 
Considerable difficulty can be 
caused if the assemblies are not 
handled in such a manner as to keep 
them clean, Chips lodged between 
sheets. oil. grease and any contami 


nation that can mar the surface to 
be spot welded are potential sources 
of trouble. 

The machine set-up consists of ad- 
justing the arms, electrodes and other 
elements of the welder to enable it 
to perform the job. The settings are 
obtained from charts previously es- 
tablished on certification tests of the 
machine and, of course, will be those 
settings for the gauge combinations 
about to be spot welded. After the 
set-up is complete, sample test cou- 
pons are spot welded and immedi- 
ately tested. 
to allow the work to proceed. 


A shear test is sufficient 
After 
the test samples have been tested 
and approved by the inspector, the 
welder is ready for production. 

It is 
that machine capacity be sufficiently 
great so that a reserve of capacity is 
present for 


recommended in all 


cases 


every job. Operation 
near the maximum current capacity 
is undesirable because machines are 
not too stable at the upper limits of 
their rated capacities. 

Approximate welding current re- 


50 


hard-to-reach 


areas 


quired for 18-8 steels is about 4.750 


amp for two sheets of 0.016-in. 


ma- 
Iwo sheets of 0.125-in. ma- 
13.500 


terial. 
terial require about amp. 
these with the 
amperage requirements of aluminum 
0.016-in. 
aluminum-alloy material will require 
approximately 14,000 
0.125-in. material about 


This difference should 
understood. 


Contrast figures 


allovs! Two. sheets of 
amp; two 
sheets of 
9,000 amp. 


be clearly 
PowER VARIATION 


The required secondary amperage 


may be obtained either directly 
from an a-c transformer or through 
“stored energy.” If an ample power 
supply is available, the a-c welders. 
single or three phase, will function 
satisfactorily 


pacities, 


their rated ca- 
difficulties 
arise due to variations in the pri- 


within 
However. may 


mary current. Since the secondary 
or welding amperage is directly re- 
lated to the power input through the 
primary, any variation of the cur- 
rent through the primary will either 
raise or lower the secondary cur- 
The variation 


ficient to develop inconsistent spot 


rent. may be suf- 


welds. Power variation can cause 
considerable trouble when the power 
lines are overloaded. The installa- 
tion of a separate transformer for 


each welder will produce the desired 
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STAINLESS-STEEL products such as an aircraft dia- 


phragm may be economically fabricated by spot welding 


weld consistency, but the expense 


incurred must be considered. 
Another approach 
is the 


though two or more 


to the problem 


interlocking system. Even 
welders receive 
their current supply from the same 
transformer, the current flow is con- 
trolled by that 


welder can use the power input at 


timing so only one 
any time a spot weld is being made. 

Where a heavy power loading is 
the general rule, it is the practice at 
Ryan to use a condenser-discharge or 
stored-energy type of spot welder. 
It is scarcely necessary to explain 
that welders of this type store the 
primary current until the condenser 
is loaded before the current can be 
discharged. 


Also 


time interval or 


extremely important is the 


“weld time” during 
The form- 
I°RT, 
shows that the time the current flows 
will directly affect the spot weld. 
Since the flow is of very short dura- 
tion, the timing must be quite ac- 


which the current flows. 
ula for heat generation, H 


curate. Two means of timing are 


available: the mechanical timer 


governed by a synchronous speed 
motor and the electronic control. 
ARMY AND Navy Specs 
welding, the 
certified for 
The certi- 


In aircraft 
Ww elder 


spot 
must be each 


gauge combination used. 
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fication for the equipment is ob- 


tained by meeting the following re- 


quirements of specification AN W-30, 


a joint Army-Navy specification: 
“(A) 25 consecutive 

welds shall be made for each 

vauge combination for each welder. 

Twenty shall be tested for 


specimen 
spot 


welds 
shear values. 
“(B) The 
shall equal or exceed the minimum 
value for the thickness of the 
thinner sheet or the strength of the 
weaker sheet, whichever is lower. 
“(C) In 18 (90%) of the 20 
shear-test specimens the variation in 
: 1214% 
of the average value of the 20 speci- 
(10°) of 
specimens shall not vary over + 25% 


spot-weld — specimens 


shear 


strength shall not exceed 
mens. The remaining 2 


of the group average. 

“(D) Remaining 5 of the 25 
shall be and 
etched to show the internal structure 
of the minor 
defects cracks. 
lack of fusion or voids are permis- 
sible if, 
examination. such defects cover less 
than 15° of 
tend less than 25°. of the respective 
sheet thickness.” 

Though additional re- 
quirements to be met in the speci- 


specimens sectioned 


spot welds. Certain 


such as porosity, 
as indicated by microscopic 


weld diameter or ex- 


there are 


fication, the above are essentially its 
most important considerations. From 
these requirements, two conclusions 
ean be drawn: (1) Spot welding. 
though an accepted method of fabri- 
cation, controlled 


in normal routine shop operation in 


must be carefully 


order to meet consistently the rigid 
tests 
spot-welding equipment. (2) 


certification of 
The 
amount of inspection to which this 
process is subjected, both in certifi- 
cation of the equipment and during 
fabrication, exceeds that required for 
arc and gas welding. It is logical to 
assume that more foolproof equip- 
ment can be expected in the future 
to reduce the severe inspection re- 


covering the 


quirements. 
How Srronc SHOULD WELDs BE? 


It is the practice for aircraft 
companies to set their minimum 
shear requirements 5 to 
10% above the minima demanded 
by the Army and Navy. If this 
practice is followed, a spot weld on 


strength 


the border line of the company’s 
minimum shear value will in no case 


fall below the AN standards. 


Shear-strength values for a given 
taken over a 
period of months, have proved that 


sauge combination, 


shear values of from 10 to 15% 
above company minima are the 
easiest to maintain. It may sound 


contrary to common sense, but one 
of the chief reasons for adhering to 
these percentages is to avoid the na- 
tural tendency to obtain extremely 
high values over the minimum re- 
quirements. Extremely high values 
undesirable uniformity 
individual 
spot welds in the same assembly is 
dificult to maintain. 


are because 


in shear values between 
Even though 
all of the values are above the min- 
imum required, a wide variation in 
strengths above this minimum still 
represents spot-weld — inconsistency 
that should be avoided. 

At the Ryan Aeronautical Co., we 
find that the larger the weld area, 
the less the ductility. The extremely 
high spot-weld values which can be 
obtained for a short time are ae- 
companied by erratic results. 

In spot welding an assembly, the 
operator must exercise care to keep 
the electrodes clean at all times. 
Aluminum alloys are prone to sur- 

with the 

When this occurs, the 
resistance that develops 
at the tip of the electrode makes for 
irregular welds and prevents uniform 
current 


face alloy copper-alloy 
electrodes, 


increased 


delivery. Besides keeping 
tips dressed. the operator should see 
that edge distance and spacing are 
and that 
the spot pattern is symmetrical and 


properly maintained also 


uniform in size. 
WeLp INSPECTION 


During production runs, the in- 
will check the machine at 
regular intervals for shear strength 
and weld appearance. 
tervals metallographic 
will be conducted. 
make 


spector 


At longer in- 
examinations 
Men in the shop 
can such examination by 
simply sectioning through the spot 
weld, etching the section lightly and 
examining it with a magnifying 
In cases of doubt the parts 
tech: 


nicians for complete metallographi 


glass. 


can be referred to laboratory 


examinations. Should the shear 
strengths be below the allowable 


minima or should such intermal de- 
fects as cracks and inclusions exceed 
the allowable percentages. the ma- 
chine is removed from production 
until and adjustments 


settings are 
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made that will vield 


salistactor, 
results. 

Many variables can cause defective 
word of 
terjected here. The operator or set 
up men should be that im 
cooling of the electrodes. 
improperly dressed tips, too wide a 


spots, so a caution is it 


aware 
proper 


variation from standard settings. im 
properly cleaned materials and many 
other factors can produce spot welds 
of unacceptable consistency. In the 
set-up stage. the production man can 
himself considerable difficulty 
by exercising his full ability to do a 


good job. 


save 


Tips FOR THE INSPECTOR 


Inspection of spot welded as 
semblies and parts is an important 
phase of the work 


listed in sequence a lew 


Following are 
general suy 
gestions which will give the inspector 
sufficient information to accept ot 
reject the part: 

(1) Inspect for appearance. noting 
shape and size of the spots. 


(2) Inspect the spacing ofl the 
spot welds. 
(3) Inspect the center of spots, 


for it is here that cracks are 
likely to occur. 
(4) Inspect for 


ternal and external. 


most 


flash. both in 


(5) Inspect for indentation. 
(6) Inspect for sheet separation 
(7) Inspect for surface burning 
(8) Correlate the 

shear-test data and metallographic ex- 


above with 
amination conducted earlier. 

Phe inspector is cautioned to bear 
in mind that an exterior appearance 
of a spot on the face of the sheet is 
not a true indication of the internal 
size of the spot. 
to be factual 
analvsis. 


He is also cautioned 
and objective in his 


There appears to be no reason 
why the field of spot welding cannot 
be widened to include 


structures. 


many primary 
Quite a few applications 
not now considered suitable can be 

i to make them 
Furth- 


manutacturers of 


rather easily modifies 
acceptable for this process 
ermore, the spot 


welders are constantly improving 
their electrical svstems to make the 
equipment capable of more uniform 
and consistent operation. 

The flexibility 
the speed and economy of operation, 
challenge the 
manufacturer to use this type of fab- 


rication to the fullest. 


of the equipment, 


certainly designer and 


, 





CUTTING EDGE of 56 by 
the south bank for a 


pier of the 


18 ft caisson to be 


bridge 


sunk at 
foundation 


Burdekin bridge is to be carried on caissons sunk 100 ft below the 


river bed. Steel forms 


Calsson concrete 


BY HERBERT LEOPOLD 
McGraw-Hill World News 


Ww umes nt rail and road trafhi 
bridge facilities, the Burdekin 
river in Australia presents in periods 
barrier to 
road and rail communication between 
the important production area of 
north Queensland and the south. This 
not only applies to coastal north 
Queensland but to the 
Queensland served by the railway to 
the lead-zinc-copper mine at Mt. Isa 
and beyond, in all 
220,000 sq miles. 


of flood an impassable 


whole of 


a total of some 


PLan Dua-PuRPose BRIDGE 

Realizing that 
interrupted communication 
southern and northern Queensland is 
an essential requirement, the Queens- 
land government authorized the con- 
struction of a dual-purpose high-level 
road and rail bridge over the Burde- 
kin river. The design accepted pro- 
vides that the lowest part of the steel 


provision for un- 


between 


fabricated by are welding are used for the 


. Unique welded ties were developed for these forms 


on the main trusses will have a mini- 
mum clearance of not less than 10 ft 
above the highest known flood level 
at the bridge site. 
The bridge site, located near the 
town of Ayr some 11 miles from the 
sea. is unlike the bridge site on the 
Hawkesbury New South 
Wales* in that there is no salt water. 
On the other hand, major flood rises 
and 


river in 


without 
quent scour of the sandy bed. 
the site had 


velocities occur conse- 
After 
been determined. the 
essential engineering problems were: 


(a) What likely to 


occur? (b) To what depths below 


scours were 


such scours 
founded ? 


must the piers be 


TEN ‘Main Truss SPANs 


The 


structed on 


new bridge is to be con- 


nine caissons and two 
abutments and consists of main truss 
spans trestle 


proaches to the main structure. There 


laving ridging ap- 
I @ bridging ay 


*See THE WELDING ENGINEER, August, 
1947,p. 33. 


READY FOR FIRST SINKING. 
bank pier caisson has been cast to a height of 15.8 ft 


Welded Steel Forms |f 





Concrete of the south 


are to be ten steel-truss spans, each 
of 2 50 ft. three 60-ft steel girder ap- 
proach spans at each side and eight 
15-ft approach spans at side. 
3.580 ft. 

The steel superstructure ” to ac- 
commodate a single-track railway and 
a concrete roadway having a clear 
width of 22 ft between curbs. Total 
width of the 42 ft 
between the center of the trusses. The 
latter are to be designed for 4 ft 81% 
in. gauge and to 
heaviest 
loading to be 


each 
making an overall length of ‘ 


bridge is to be 


railway 
be capable of 
highway 


loading 
taking the 
loading. 
agreed upon by the 
authorities in 


road highway 
Australia. 


Caissons Sunk 100 Fr 


The superstructure is to be founded 
on reinforced-concrete caissons which 
will be sunk to a depth approaching 
100 ft below the bed of the river. 

It is anticipated that the work will 
be completed by the end of 1950. 
Cost is estimated at some $6,400,000 
plus interest during construction. 

Through of W. A. 
Rogers, secretary to the coédrdinator- 
general of public works in Queens- 
land, THE WELDING ENGINEER has 
obtained unpublished details of the 
Burdekin bridge construction. 


the courtesy 
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SETTING UP steel forms for concreting 56 by 25 ft caisson 
photograph, 


of Pier 2. At time of 


this caisson was 


some 80 ft into the river bed. Note the preassembled units 


of inner steel forms that are waiting to be lifted in place 


uild Bridge Supports 


Caisson sinking was carried out. by 
open dredging with 2-cu-yd double- 
line grabs operated by electrically 
driven stiff-lez jib cranes. Because 
no material for kentledge (pig-iron 
ballast) available. difhi- 
culties were experienced in the final 
stages of sinking: 


was some 
these were over- 
come by pumping out water from the 
caisson with minor excavation assist- 
ance by a diver. 
First CalssONS SUNK 

The first river-bed working season 
was completed with two 56 by 25 ft 
reinforced caissons sunk at the main 
river piers Nos. | and 2 to the speci- 
fied 100 ft into the river bed. Satis- 
factory foundation depths were con- 
tacted at R. L. 5.98 and R. L. 4.32. 

A third reinforced-concrete caisson 
58 to 18 ft was sunk about 40 ft to 
R. L. 102.6 at the south bank pier. 

The bulk of the caisson concrete 
has been specified to withstand a 
pressure of 2,000 psi at 28 days. 
Altogether 5.000 cu yd. which in- 
cludes 101 reinforced-concrete piles 
for the approach viaducts, had been 
placed at the present writing. The 
mix is prepared in 21-cu-yd 
mixers in a central plant. Most of the 
requisite fine aggregate is won from 


two 


the river bed, but fine sand and 
coarse aggregate is obtained at some 
distance from the site. The concrete 
is transported from the mixing plant 
on motor trucks in l-cu-yd dump 
buckets handled into place by elec- 
tric cranes. 


WELDED STEEL Forms 


Steel forms fabricated by are weld- 
ing are used for the caisson concrete. 
sketch 
outer and inner forms are tied by 
14-in. mild-steel rods and *,-in. bolts 
with spacer nuts: /.e., 


Accompanying shows how 


nuts covered 
by a short length of “4-in. water pipe 
welded to the tie 


ends. To resist 








of grout. the ends of the 


are closed by 


entry 


pipe 
swaging. This type of 
steel tie has proved a very effective 
that a clear 


facilitate movement of 


arrangement in face to 
forms is left 
when the bolts are removed. Further 
lifts of bolts are easily set by brackets 
held in the bolt holes. 


a hold for 


which also 


provide workmen's 


folding. 


Portion of the 


seat 


steel and 


girders for the approach spans have 


posts 


been and tenders have 
called for the 
steel 


superstructure of the main spans. 


delivered. 


been fabrication of 


5.200 tons of work for the 


the Depa 


- eo — i ja 


TIES FOR OUTER and 


made from '.-in. rods, *,-in. 
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inner steel forms 
bolts 


for the caisson concrete 


shielded by 
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and nuts pipe 
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Courtesu. The 


ALL-WELDED engine and gear reduction case is 25% 
lighter—one of the advantages of design for welding 


What Weld 


% PART THREE: 


BY T. B. JEFFERSON 


This is the third of a series of 
articles in THE WELDING ENGINEER 
discussing the extent and kind of 
welding used in American metal in- 
dustries. 
upon reports prepared from a com- 


These articles are based 


prehensive survey conducted by THE 
Wevpine Encineer. The first of the 
series, published in the February, 
1949, issue, was devoted to the pri- 
mary metals industries. The second, 


March, 1949, issue, covered the 
fabricated metals industries. — THE 
EpIToRs. 


ACHINERY, irrespective of its 

ultimate use, is fabricated to 
some extent by welding in at least 
65% of the machine building plants 
of America. This simple fact repre- 
sents a tremendous increase in the 
use of welding, flame-cutting and 
allied processes by the makers of 
machines during the past ten years. 
Many contributory factors have led 
to the more widespread use of weld- 
ing and its allied processes. The 
most important of these are savings 
in weight, increased strength, in- 
creased durability and more pleasing 
appearance.* 





*See “Design for Welding,’ THE WELDpD- 
ING ENGINEER, October, 1948, page 33 
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Lincoln Electric Co 


Courtesy Lukens Steel ¢ 


FLAME-CUTTING is popular for production of heavs 
machinery. Here sprockets are cut by multiple torches 


ing Means to America 


Machinery — Electrical and Non-Electrical 


survey of THt 
WELDING ENGINEER involved querying 


The machinery 


all plants of machinery manufactur- 
ers employing 100 or more workers 
and of every other plant having be- 
A total 


1.039 plants were covered. Of these. 


tween 50 and 99 emplovees. 


2.879 were engaged in the manufac- 
ture of non-electrical machinery, 
including engines and turbines. ma- 
chinery used in agriculture, con- 
struction, mining and metalworking 
machinery and special industrial ma- 
chines for the factory. office or home 
(Table IX). Electrical machinery was 
found to be made in 1,160 plants 
meeting the above requirements of 
size (Table XI). The products of 
these plants include generating, trans- 
mission and distribution equipment, 
electrical appliances, wire and cable, 
lamps, transportation equipment and 
communication equipment. 


Non-ELECTRICAL MACHINERY 
Manufacturers of non-electrical 
machinery were the most responsive 
1.330 of 


disclosed 


to the survey. Some 46% 

the 2,879 plants queried 

information on their welding activi- 

ties. A 43% response was received 

from the electrical machinery plants 
199 out of 1,160 plants. 


In the non-electrical machinery 


plants, welding was used for either 
maintenance or production purposes 
in 91% of the 1,330 plants that an 
swered the survey questionnaire. The 
amount of welding and cutting used 
varied among the respondents fron 
a low of 82% in plants producing 
metalworking machinery to a high of 
98 in plants making construction 
and mining machinery and equip 
ment. Most makers of non-electrical 
machinery registered a 90% 1 
creater use of welding for each of 
the groups listed in Table IX. 

Maintenance welding is used in 
91% (1,102 plants) of the 1,209 
machinery plants that do welding 
(Table X). As is true of the plants 
previously surveyed, arc welding is 
the predominant process for mainte- 
nance; it is in service in 983 plants 
or 89% of the plants that do mainte- 
nance welding. Of the latter 1,102 
plants, 84% (931) are using oxy- 
acetylene welding and flame-cutting 
for maintenance purposes; 14% (156 
plants) use resistance welding in one 
or more of its many forms. The dis- 
crepancy in the totals is accounted 
for by the fact that many plants use 
more than one welding process—arc. 
gas and resistance welding as well as 
flame-cutting. 

From a_ production standpoint. 
84%—1,011 of the 1,209 plants re- 
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Table IX. Analysis of Respondents by Industries—Non-Electrical Machinery 


Piants 


Vo Plants 


Do Welding 


Va hinery ‘¢ xcept elec trical) Surveved Responding Number Percent Number 
Cece BAT GUIIOR, 6. 60s onc ob valsnc as 00s censnanee’ 76 a2 18 92 + 
Agricultural machinery and tractors...............65 211 127 123 97 } 
Construction and mining machinery and equipment..... 290) 145 142 98 } 
Metalworking mGcWeny ods. dacccccccewnsveneewsieaeie 656 282 231 82 I 
SOOCIR-INGOSTY MOACRINOTY: 66oi5 eos ce cts scocasecenes 5 259 232 90 27 
General industrial machinery and equipment... 999 251 233 93 18 
Office and store machines and devices.............. 2 99 92 88 7 
Service-industry and household machines.............. 56 109 105 % 1 
Miscellaneous machinery parts.............0-.220% 100 16 3 93 5 
DR O55 2S ica chien ede mah an ic ee hee reat arate 2.879 1.330 1.209 9] 121 
Table X. Maintenance and Production Welding 
Va ntenance Welding Productior Ue 
Var hinery texcept elec trical) Total {7 Gas Res stance T otal Ari Gas 
Bees GR CUNO is ina ccindaaGsnadke <n Gasedaeea ean 1 8 1] } 36 43 23 
Agricultural machinery and tractors................6: 115 111 104 12 119 109 6 
Construction and mining machinery and equipment..... 13 125 103 16 130 126 $l 
oe | 21g 82 172 22 166 124 112 
SHeckal-industey MACAMSTY «.o.<.6.6 oie s:0 0c onissscs0eenes 211 191 180 33 204 192 lo4 
General industrial machinery and equipment...... 208 189 174 5 192 75 123 
Office and store machines and devices................: 4 5) 6 11 14 25 aa) 
Service-industry and household machines.............. 89 80 81 23 97 84 = 
Miscellaneous machinery parts...............0eeee00. 1] 32 10 } 23 19 13 
EMRE imcncdeids icsgebs iva cestesiaeaaeaeas we 1.102 983 931] 156 1011 887 693 
*The figures for arc, gas and resistance welding exceed the total because of duplication of types of welding u 
Table XL. Analysis of Respondents by Industries—Electrical Machinery 
Plants Vo. Plants Do ¥ elding Deo 
Electrical Machinery Surveyed Responding Vumber Percent Vumbe 
Electrical generating, transmission, distribution and 
nN SNIENNE dirs. wn acc 0555.56 ss crseaek wed 108 189 162 86 27 
EAOCEeN MMIOE (555 chlsuaseekewae se scce enehanes 13] 93 5 & 
inawiated: Witte ONO CABG s oan ccs ciedcdsiescdcccicses 65 27 22 81 ) 
Electrical equipment for motor vehicles, aircraft) and 
railway locomotives and CAFS..........csccceccesces 79 i) 26 79 7 
eGR GONE coc cco ne anas ae aaw ene sacowekeneanees 6 16 13 8 , 
Communication equipment and related products... a4 137 107 78 M) 
Miscellaneous electrical products. ................0065 97 iW 1) 9] } 
LO eee ee ey re ee te eet s er re ee 1,160 199 415 83 84 
Table XI. Maintenance and Production Welding 
Varnter e Welding Pri iz 
Electrical Machinery Tote {r Gas Resistance Tota \r Gas 
Electrical generating, transmission, distribution and 
RGU SOONIUNE 0. cucasesastes asanca ses 14] 12 12 17 140 0 78 
RARE SEDO x0 66 ake beeen avec cebaeens 8 32 sh 8 89 29 27 
ee ee a ee er 21 9 > l ri } 2 
Electrical equipment for motor vehicles, aircraft and 
railway locomotives and Cars............eeeeeeees 25 7 21 6 21 14 
a ee eee ee ee ree 13 7 2 l 8 2 2 
Communication equipment and related products... 94 68 76 1] 80 8 i 
Miscellaneous electrical products..................++- 7 ry ri 20 13 9 
PMN Fs catalan < Meo eed aenecn oaee a 369 297 09 51 15 206 165 
The figures for arc, gas and resistance welding exceed the Se ation « fypes welding u 
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ELECTRONIC TUBE filament fab- 
ricated by resistance welding. Of 
lamp plants surveyed, 87!12% use 


resistance welding for production 


porting the use of welding —are using 
arc, gas and/or resistance welding 
and/or flame-cutting in producing 
the variety of products which might 
fall under the heading of non-electri- 
cal machinery. Arc welding is done 
in 88 of these 1.011 plants. gas 
welding and flame-cutting in ¢ 
and resistance welding in 42%. 
Again the percentages total more 
than 100°C, indicating the multiple 
use of welding processes. Multiple 
use is probably true of most of the 
plants surveyed. and is especially 
true of the construction and mining 
machinery group. which indicated a 
98% use of welding among its re- 
sponding plants. The 145 plants in 
this group reported a 90° use of 
welding for both maintenance (131 
plants) and production (130 plants), 
the highest of the non-electrical ma- 
chinery groups. 

It is easy to see how a plant en- 
gaged in the manufacture of con- 
struction or mining machinery might 
employ advantageously all of the 
welding and some allied processes. 
For example, the manufacture of a 
crawler tractor, a concrete mixer or 
a coal loader would necessitate flame- 
cutting structural shapes and heavy 
plates to size and length. The next 
step might be to heat the flame-cut 
pieces with another oxyacetylene 
flame in order to straighten or form 
them. Finally, the pieces are welded 
to one another. The heavy structural 
members are arc welded, but lighter 
members may be gas or resistance 
welded. These “lighter” members 
need not be so light in weight either; 
several road machinery manufactur- 
ers are now spot welding two pieces 


56 


of *x-in. plate on production lines. 
Some of the parts are then subjected 
to flame-treating processes such as 
flame-cleaning or flame-hardening. 

The highest percentage to use ar 
welding tfor production (97%) was 
in the construction and mining ma- 
chinery group; 126 of the 130 plants 
employing welding for production 
purposes reported themselves users 
of are welding. Gas and resistance 
welding found their high production 
percentages among manufacturers of 
office and store machines and de- 
vices: 26 of 44 plants in this group 
are using gas welding in production 
(59°C) while resistance welding is 
being used for production purposes 
by 32 of the 44 plants (739%). 


ELECTRICAL MACHINERY 


Manufacturers of electrical ma- 
chinery indicated an 836 overall use 
of welding. This figure is based on 
115 of the 499 plants who responded. 
Only 84 plants—17‘~—did not weld. 
Heaviest use is by the makers of mis- 
cellaneous electrical products, a cate- 
gory including everything from light- 
ing fixtures to reducing machines. 
This group indicated a 91°% use of 
welding. The low use was reported 
by communication equipment and 
related products, a group in which 
welding processes are used by only 
78% of the plants. The other seven 
manufacturing groups covered by the 
general classification of electrical ma- 
chinery ranged between these figures 
(Table XI). 

As in the case of all of the other 
plants surveyed, the electrical ma- 
chinery field indicated a predomi- 
nant use of welding for maintenance 
applications (Table XII). A total of 
89% of the plants responding re- 
ported maintenance welding applica- 
tion—369 of 415 plants. Most popu- 
lar maintenance process is oxyacety- 
lene welding and flame-cutting, which 
is being used in 84° of the plants 
doing maintenance welding—309 of 
369 plants. 

Arc welding, used in 297 plants, is 
three percentage points behind gas 
welding with 81%. 
ing in its many forms is being used 
for such applications as to repair 
guards, covers and other protective 
devices, etc., in 51 of the 369 plants 
reporting (14%). 


Resistance weld- 


Gas welding is employed for main- 
tenance welding in many different 


types of plants. but only among th 
makers of electrical machinery is j 
found to be the favored process ‘ 

the majority. Not only the majorit 

but. in fact. all of the plants in th 
miscellaneous electrical products 
group reported the use of gas welding 
for maintenance. This group is thus 
one of the five 10O% users of a weld 
ing process for maintenance purposes 
to be found in the 51 branches of the 
metals industry covered by Tut 
WELDING ENGINEER survey. 


ELECTRICAL Goops PRODUCTION 


On the production end, 76° of th 
115 reporting plants (315) are using 
Of these 315. 67% (210) 


are using resistance welding. The big 


welding. 


use of resistance welding as a produc 
tion process is for electric lamps. 
where it is found in 8710 of the 
plants: a close runner-up is com 
munication equipment and_ related 
products. which reported an 84% 
production use of resistance welding. 

Arc welding is found to be the 
major production process where the 
products of the industry are big and 
heavy —electrical generating, trans- 
mission. distribution and industrial 
apparatus. In this field, 77% of the 
reporting plants resort to are weld- 
ing. The overall production picture 
reveals that arc welding is used in 
65% of the plants—206 out of 315 
reporting plants. 

Gas welding is used for production 
in 52° of the electrical machinery 
plants. It finds its heaviest use in 
electrical appliances. where it is em- 
ployed by 69° of the plants doing 
production welding. 

To simplify reporting. the machin- 
ery field has been separated into 
electrical and non-electrical machin- 
ery manufacture. The field must now 
be considered as a whole. Machinery 
makers represent an important seg- 
ment of the welding market. It is 
estimated that there are 22,634 plants 
engaged in this work. of which 5,214 
plants employ over 50 people each. 
THe Wevpinc ENGINEER survey 
reached 4,039 of these 5.214 plants 
and secured responses from 1,824 
plants, or 45°, who indicated an 
89% use of welding for either main- 
tenance or production. The 1,624 
plants doing welding had a total of 
23.045 weldors in their employ. 


Next Montu: Transportation, 
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Write Today for Liquid’s 1949 
Catalog of Welding and Cutting 
Torches, Accessories and Supplies 


Just off the press—this handy booklet is an up-to-the- 
minute source of information on the latest in welding 





equipment—Gasweld Welding and Cutting Torches and 
accessories — including complete outfits. 


ors ech ten themes bee Superbly balanced Gasweld Torches produce better work 
heads for longer service. — , ee ; ‘ a? 3c o , 
Et cain or aac tenes faster —at lower cost. Handling fatigue is cut sharply 
weights to heavy-duty types— and gas consumption reduced appreciably. 


the right torch for every use. 


Know the Gasweld Line. 
Write for free copy of this valuable data booklet. 


Wall Chemicals Division 


THE LIQUID CARBONIC CORPORATION 


3110 South Kedzie Avenue, Chicago 23, Illinois 
IN CANADA — Wall Chemicals Canadian Corporation — Montreal « Toronto « Windsor 
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BY PHIL GLANZER 


: age the need for trained weldors 
is greater than ever before be- 
cause of the larger field of applica- 
tion and the wider range of metals 
and alloys in use. Men who aspire 
to be weldors cannot hope to get by 
on flimsy knowledge. Neither can 
the “practical” weldor who has “just 
picked it up” hope to make real prog- 
ress and be useful and happy at his 
chosen trade unless his expertness 
with torch and electrode is backed 
with the proper knowledge. True 
skill is a codrdination of both mind 
and hands. 


WELDING SCHOOLS NECESSARY 


These facts have long been recog- 
nized by industrial plants employing 
weldors and by manufacturers of 
welding equipment and _ products. 
Some of the most farsighted concerns 
have tried to meet the need by organ- 
izing their own welding schools. In 
Canada. for example, the Canadian 
Liquid Air Co. has operated welding 
schools for years for the benefit of 
customers and their weldors. 

Single-company efforts must, of ne- 
cessity, be limited in scope. They 
will not’serve, and usually are not in- 
tended to serve, as a complete pro- 
gram of training covering all phases 
of welding. The time element alone 
in most cases precludes this. 

It is obvious, then, that a weldor 
who wants to be master of his craft 
in the strictest sense of the term 
for that matter any man who desires 
proper training to become a weldor 
must acquire his knowledge to a 
large extent outside of industry. This 
is where technical and trades schools 
can fit into the program. For weldors 
already working at the craft or would- 
be weldors, accredited institutions of 
this type are virtually a necessity. 
Furthermore, the value of such 
schools is considerably enhanced 
when the welding students are taught 
in surroundings which approximate 
closely to an ideal welding shop in 
a truly modern industrial plant. 


MopEL ScHOOL AT TORONTO 


Welding schools of this kind do 
more than provide comfortable work- 
ing conditions for students; they set 
good patterns for laying out welding 
shops and help immeasurably in the 
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The need for properly trained weldors has always been admitted by 


those seriously concerned with advancement of welding, including 


the many weldors with ambition to become masters of their craft 


FLAME-CUTTING is taught, too, Students learn how to follow a template 
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is part of a remarkable educational 
project at the Veterans’ Training and 
Reestablishment Institute. The proj- 
ect, under the direction of H. H. 
Kerr, started with about 55 students 
but has now over 2.000 regularly 
enrolled. 





Two welding courses are under the 
direction of H. W. Temple, who has 
the dual title of superintendent of , 
training within industry and superin- 
tendent of trades training. These 
courses cover the entire field of prac- 
tical oxvacetylene welding and cut- 
ting and are welding and extend into 
forging, tool making and a study of 
metals. One course is of six months’ 
duration, the other eight months 
the latter including the forging in 
struction. The eight months’ course 
is particularly valuable to weldors 
who wish to seek supervisory posts 
in industry or to go into business 





for themselves. 
: PIPES ARE WELDED by the oxyacetylene process at special pedestal tables These courses are directly super 
vised by Harold Howard, chief in 
structor in charge of the welding 
school. Mr. Howard is assisted by 
® three other instructors: F. Williams. 
(fe In ana a L. E. Vanee and V. Yarkie. These 
i “~ welding experts have among them 
abilities and experiences that enable 
them to perform as a smooth, well 


, : = ° : ad instricti Ine was 
\ forming of efhcient work habits, probably one of the most advanced informed instructional team. One wa 


which will later benefit both the stu- and successful in North America has formerly an instructor in aircraft 


Fe dent and his employer. been operating in Toronto, Canada, ae a second ~ the navy se 
ft A model school of this sort that is for the past two years, This school the third taught in army trade 


schools. As for Mr. Howard, the 
Chief, he was emploved in war emer- 
gency training work. 





Wuo Takes THE Courses? 


The majority of students are young 


DO NOT | P 
L WATCH 1 veterans who are taking the courses 
ELECTRIC.AR : ‘ “Uh ' for various reasons. Some of them 


have already been exposed to welding 
: ; in industry or the various armed ser- 
A SHIELD 5 dy vices and have liked the seeming 


prestige enjoyed by weldors. Some 
ys are expert mechanics desirous of add- 
ing welding to their other abilities: 
these men usually look upon the 
course as a stepping stone to super- 
visory positions in industry. Still 
others plan to go into business for 
themselves. Then there are storekeep- 





ers, truck drivers, clerks, salesmen, 
etc., who have decided to make weld- 
ing their new vocation. 

All students are carefully inter- 
viewed before being admitted to the 
course in order to ascertain their real 
aptitudes for the work. That the pre- 
ARC WELDING is done in modern booths, each one brilliantly illuminated caution is of true value to the student 
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BLACKSMITHING is popular. The 


student learns the feel and color 


of hot metals by work on the anvil 


which 
show that more than 90 of the 


is borne out by the records. 


school’s graduates make good. The 
course itself is designed to establish 
whether the student has an aptitude 
for welding or not. If he has not, 
the fact shows itself very early, and 
the student is guided into work for 
which he is better suited. Service 
to the student is the unwritten law 
of the institution. 

When a new student enters the 
welding school for the first time, he 
cannot help but feel the industrial 
atmosphere which makes this school 
unique. For all practical purposes he 
can imagine himself to be actually 
employed in the welding shop of a 
modern industrial plant. 

The chief instructor, Mr. Howard, 
confides that he had planned such a 
shop for 12 years. He had always 
felt that there was a great need for 
efficient layout in a welding shop. 
and here was the opportunity to put 
his ideas into practice. Consequently, 
the welding shop is something of a 
craftsman’s dream, but a very prac- 
tical one. 


PEDESTAL WELDING TABLES 


Design of the majority of the gas- 
welding tables, for example, might 
well be copied profitably. This table 
has a square top with a central sup- 
port and a round flat base. The single 
central pedestal allows the weldor to 
get all around the work without much 
effort and also permits the floor to 
be kept clean. Each table is fitted 


with a handy fixture made of pipe. 

which can be adjusted in any posi- 

tion for holding the work. 
Provisions for arc 


welding are 
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just as thoroughly organized. Six 
booths occupy one side of the room, 
with entrances against the wall. Each 
booth is fitted with the necessary 
table and with a light directed down 
from the right-hand corner. The light 
makes it easier for the weldor to see 
where he is starting the arc and in- 
sures shadowless illumination when 
the weldor is setting up or examining 
his work. 

The controls for each welding ma- 
chine are on the wall behind the 
booths, but the welders themselves 
are in a special room at the back. 
This practice eliminates unnecessary 
noise and keeps the floor around the 
booths from being cluttered with ca- 
bles. The machines are also fully 
protected, 

Positions of tables. booths. tools 
and test equipment have all been 
carefully thought out to insure the 
Nothing 
has been overlooked to provide ideal 


highest possible efficiency. 


working conditions and to set exam- 
ples that students can carry away in 
their minds for translation into prac- 
tical terms in industry. The entire 
lavout of the school is designed to 
demonstrate the possibilities and 


value of the well organized shop. 
STUDENTS Dip THE WorRK 


Mr. Howard suggests that a little 
ingenuity. resourcefulness and enthu- 
siasm for one’s job will suffice to 
turn many welding shops which today 
are ill designed, cluttered and inef- 
ficient producers into model shops at 
moderate cost. All that the Toronto 
school had to start with was a bare 
room and a box of equipment. But 
the enthusiastic instructors were able 
to enlist the help of the students, who 
turned the place into a model work- 
shop while learning their trade at the 
same time. Welding was used in every 
way possible in the building of 
equipment, fixtures, tools, etc. 

The school’s equipment includes: 
hand-cutting torches. gas welding 
torches, flame-cutting machines and 
a-c and d-c arc welders. There are 
also radial and pedestal drills, a set 
of rolls, a multi-shear for light mate- 
rials and the usual equipment for 
pulling and bending tests. Many of 
these tools were built wholly or in 
part by welding and cutting. 

Proper respect for tools is incul- 
cated in students at every opportu- 
nity. The tool cupboard is a model 
of its kind. Brass tallies stamped 





with students’ numbers are hung © 
the inside of the door. When a too! 
is borrowed, the student hangs hi 
tally above the empty space in th: 
tool rack. The instructor has onl 
to read the number to know who has 
the tool. 

When he joins the class, each stu 
dent is given a personal tool box 
containing welding goggles, grindin; 
goggles, gloves and a welding helmet 
Every Monday morning he receives a 
clean suit of overalls. Damages to or 
loss of equipment are only charged 
against him if wilfully perpetrated. 

While welding is the primary in. 
terest of the students, the majority 
of them enjoy the sessions on forging 
and heat treating. Their confidence 
soars with each new fact acquired 
about the reaction of metal under 
heat. They learn to respect the forces 
of expansion and contraction and are 
elated to discover that they can use 
these ordinarily troublesome forces 
to aid them in welding. 


LEARN ON THE ANVIL 


These modern blacksmiths find the 
hammer and anvil extremely useful 
around a shop. As one instructor 
so aptly put it, “There is no better 
place to learn to use the hand tools 
usually found in a steel shop than 
at the anvil.” These pieces of equip- 
ment are therefore used regularly by 
the students in making their own 
chisels, chipping hammers, tongs, etc. 
They are taught to shape, to draw 
and to heat treat. In this way they 
get to know what happens to steel 
and iron under heat and when 
quenched, learn to estimate approxi- 
mate temperatures by the colors of 
hot metal. This phase of the course 
is very popular. As the students gain 
in experience, their ability with the 
hammer and anvil becomes truly as- 
tonishing. 

At the time of the present writing, 
the students had nearly completed 
large sections of ornamental railing 
and two attractive gates for the school 
grounds. Gates and railings were 
made from hot-rolled stock, forged 
and welded together with hammered 
shapes intertwining in the design. 
Ornamental sections for the gates 
were flame-cut from steel plate with 
the shape-cutting machine. Gates and 
railings were to be installed in con- 
nection with brick pillars and walls, 
erected by the bricklaying students 
of the Institute. 
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ittta, Electrodes, Wires, Fluxes 


for welding MONEL - NICKEL 


INCONEL 





|MONEL J 


Oxy-Acetylene................ *40” Monel Gas Welding Wire _..........................00.000000 
Oxy-Acetylene...............- 43” Monel Gas Welding Wire. ....................c...cc.cseeceseeess 
RO *130X” Monel Welding Electrode D.C...................0....., 


50” Monel Wire 
“60°” Monel Wire 


Submerged Melt 
Inert Gas Metal-Are 


For welding Monel* using INCO “3” Gas Weld- 
ing and Brazing Flux 


For welding heavy sections of Monel for acid 
pickling service —no flux required 
For welding Monel 


For welding Monel 


...For welding Monel 





NICKEL | 


Oxy-Acetylene........... “41” Nickel Gas Welding Wire 
Metal-Are .......“*131” Nickel Welding Electrode D.C. 


“51° Nickel Wire 
“61” Nickel Wire 


Submerged Melt 
Inert Gas Metal-Are 


For welding of pure Nickel —no fiux required 
For welding pure Nickel or “L” Nickel; and Monel 
or Nickel to steel 

For welding pure Nickel 

For welding pure Nickel 





| INCONEL | 


Oxy-Acetylene ...“42” Inconel Gas Welding Wire 

ST ne **132” Inconel Welding Electrode A.C.-D.C. 
Submerged Melt ...““*52” Inconel Wire i 

Inert Gas Metal-Arc........““62” Inconel Wire........ 


For welding Inconel* using INCO “2” Gas Weld- 


ing Flux 

For welding Inconel; and Inconel to steel 
For welding Inconel 

For welding Inconel 





70/30 COPPER-NICKEL 


Oxy-Acetylene ............... “47°? 70/30 Copper-Nickel Gas Welding Wire 
Metal-Are *137” 70/30 Copper-Nickel Welding Electrode D.C. 


Submerged Melt “57” 70/30 Copper-Nickel Wire... 


For welding 70/30 Copper-Nickel using INCO 
“1” Gas Welding and Brazing Flux 
For welding 70 30 Copper-Nickel 
For welding 70 30 Copper-Nickel 





Oxy-Acetylene........... 


Metal-Are .................... “134” “K”* Monel Welding Electrode D.C. 
Inert Gas Metal-Arec “64”’ “K” Monel Wire 


“44” “K Monel Gas Welding Wire...................cccccccssessess 


For welding “K"’* Monel, using 2 parts INCO “2” 
Gas Welding Flux and 1 part Lithium Fluoride 
For welding “K” Monel 

For welding “K" Monel 





NICKEL-CLAD STEEL 
Metal-Arc *131” Nickel Welding Electrode D.C. 






For welding Nickel side only 





“L” NICKEL-CLAD STEEL 
Metal-Are ..“131” Nickel Welding Electrode D.C. 






For welding “L"* Nickel side only 





LUKENS 


MONEL-CLAD STEEL 
Metal-Are.................. *130X”’Monel Welding Electrode D.C. 









For welding Monel side only 








INCONEL-CLAD STEEL 


Metal-Are........... 133” 80/20 Nickel-Chromium Welding Electrode A.C.-D.C. For welding Inconel side only; and solid Inconel 


to steel 





INCO “1” Gas Welding and Brazing Flux—For the weld- 
ing and brazing of copper-nickel and other copper alloys. 


INCO “2” Gas Welding Flux — For the welding of all 
stainless steels, rustless irons, Inconel and other chromium- 


containing alloys. 


INCO “3” Gas Welding Flux.......................... 


For the welding of Monel and other Nickel-copper alloys. 





CAST IRON WELDING 


Metal-Are .NI-ROD* Electrode A.C.-D.C................. 


For machinable welds in cast iron 





*Reg. U. S. Pat. Off. 








NICKEL 20, ALLOYS 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5,N.Y. 
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PRAGA FLASH WELDER, produced in Czechoslovakia, has a single-phase 


welding transformer that transmits a welding current of 60,000 amperes 


WELDING “CLOCK” at right indi- 


cates movement of the die support 


BIG WELDERS 


in Czechoslovakia 


BY BETH FISHER 
VUcGraw-Hill World News 


Fk of 
Danek (CKD) is the 


largest metal-working 
Czechoslovakia, being 
size only by Skoda at Pilsen. 
Skoda, CKD is a 
having five electrical 
works at Prague alone. 
factures 


Ceskomoravske-Kolben- 
second 

plant in 
exceeded in 
Like 
huge combine, 
engineering 
Its manu- 
include power _ stations. 
complete factory equipment, metal- 
lurgical plants, bridges, mine equip- 
ment, autos, planes and locomotives. 


Bic FLaAsH WELDER 


The semiautomatic flash-welding 
machine “Praga” developed by CKD 
is the largest of its kind ever made 
in Czechoslovakia and probably in 
Europe. This heavy machine is used 
for welding large steel forgings and 
machine parts, for example, locomo- 
tive side frames, rails, etc. Basical- 
ly, it consists of a single-phase trans- 
former with a nominal output of 300 
kva and a maximum of 600 kva. The 
secondary winding and other parts 
of the machine designed for trans- 
mitting the maximum welding cur- 
rent of 60,000 amp are water-cooled. 

Two clamping devices fasten the 
workpieces by hydraulic forces con- 
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Ceskomoravske-Kolben-Danek, Prague, the second largest metal work- 


ing concern in Czechoslovakia, is producing some interesting resist- 


ance welders. One is a flash welder with maximum output of 600 kva 


trolled by foot valves. The welding 
process comprises three main opera- 
tions: preheating, fusing and setting 
up. A very sensitive. hand-operated 
hydraulic valve provides exact con- 
trol of right and left hand move- 
ments of the die support during the 
preheating or flashing period. Up- 
setting follows automatically. 

\ three-phase motor located inside 
the machine drives the hydraulic 
pump. The oil pressure can be 
regulated up to 115 atmospheres 
(1,640 psi) so as to obtain clamping 
and setting-up forces of 50,000 and 
32,000 Ib respectively. 

An important part of the installa- 
tion is the control device of the sec- 
ondary current. There is a ten- 
stage commutator connected to ten 
tappings of the primary transformer 
winding. The weldor is able to regu- 
late exactly the distance of the two 
clamping devices from each other 
by means of a hand wheel driving a 
worm gear and screw. Switching 
operations and the drive of the 


hydraulic pump are controlled by 
push buttons and 
contactors. 


electromagnetic 


The whole course of the welding 
process can be followed by observ- 
ing the two pointers of the welding 
clock, movement of which depends 
on that of the die support and up- 
stop. Another controlling 
device is a preheating clock, control 
lights of which indicate the moment 
the right temperature for fusion is 
reached. These “clocks” make it 
easy to attend and control the ma- 
chine, insuring reliability. 


setting 


In continuous work, the machine 
can make three welds an hour in 
steel with a section of 15,000 sq 
mm (23.25 sq in.). One weld an 
hour will be made if the piece has a 
maximum welding area of 20,000 
sq mm (31.00 sq in.). 


Spot WELDER 


Another important machine being 
manufactured by Ceskomoravske- 


THE WELDING ENGINEER—April, 1949 











These Welders Produce mor e 
In less time 


with 









Model 5: 500 Ib Worthington- 
Ransome Welding Positioner 





Model IP: 100 Ib Worthington 
Ransome Welding Positioner 





Model 7. 20-ton W orthington- 


Ransome Welding Positioner 


m 4 
<— ae 
A = el - 


Model 240: 12-ton Worthington-Ransome Welding Positioner 















o® sure way todrive production ing heavier electrodes, for better, 

costs down and meet competitive neater, quicker welds. 

prices 1s to have a Worthington- The full line of Worthington- 

Ransome positioner “handle” the Ransome positioning equipment 

work. Your welder can then get includes Positioners with capaci- 

more arc time out of each work- ties from 100 Ibs to 20 tons; and 

ing hour. Turning Rolls with capacities 
All welds, either manual or au-_ from 3 tons to 75 tons, 

tomatic, can be made in the eco- both stationary and 

nomical ‘‘downhand”’ position, us- self-propelled. 


WORTHINGTON | 
ii AO ga 


en da age 
<LI 11) MoS Re pare. a ee 





Welding Positioners 
Turning Rolls 


Worthington Pump ond Machinery Corp 
Dunellen, N. J 





Please send Bulletin 228 om Worthington 
Ransome Turning Rolls 


’ 
| 
| 
| 
| 
| 
7 


WORTHINGTON PUMP | MACHINERY CORPORATION | ~~ 
fa & Welding and ; . Div ‘ 8 ae ; COMPANY 
ee, : # ADDRESS 
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He didn’t forget.... 
He just took a chance! 








When workers risk their 
eyes, with disastrous results 
to both themselves and the 
company alike, it’s time to 
look into the cause of un- 
safe practices. 





Goggle Style TAW 51 


WILLSON answers the problem of getting safety equip- 
ment worn by designing the utmost comfort into their 
entire line of eye and respiratory protective devices. The 
goggles illustrated have eyecups that are molded to fit 





ee es Cet ee 


the bony structure around the eyes. The chain bridge and 
elastic headband are adjustable for comfortable fit. And 
the Super-Tough* lenses meet or exceed Federal Specifi- 


: ° . ° ° £5 > “SAFETY GOGGLES 
cations for optical clarity as well as impact resistance. 





DAILY REMINDERS 
Such as Willson ‘‘ Blind Man”’ 
Safety Posters keep workers 
aware of the need for wearing 


goggles. Supplies available on 
WILL: SON a 


“Established S) *T_W Reg U.S Pat. Office 


WILLSON PRODUCTS, INC., 227 WASHINGTON STREET, READING, PENNA. 











Kolben-Danek is the Praga elect: 
joint welding machine for bot 
“single-point” (spot) welding al 
automatic series welding of ste 
sheets. By a suitable adaptation 

the lower arm, it is also possible t 
weld steel bolts to thick iron tubes 

The single-phase transformer 
ihis machine has a nominal output 
of 270 kva and a maximum of 450) 
kva. Water cooling is provided fi 
both primary and secondary wind 
ings. Upper arm of the machine ca: 
ries a hydraulic cylinder, piston 
which moves the upper electrod: 
The lower arm can be adequately 
adjusted to obtain the desired throat 
opening. 

Pressure is obtained by com 
pressed air (84 psi) admitted to the 
evlinder by electrically controlled 
valves. A special regulating device. 
including pressure gauges, permits 
the modifying of mutual pressure of 
the electrodes within wide limits. 

All welding operations such as 
controlling the movement of the elec- 
trodes. switching in the network cur 
rent, the welding current. regulating 
the welding pressure, etc., are con- 
trolled by push buttons and electro- 
magnetic contactors. 

\ characteristic of this machine 
is that it can be used for program 
welding. which means that each 
welding cycle comprises the follow- 
ing phases: (1) preheating by low- 
voltage current; (2) welding with or 
without pressure modification ac- 
cording to the determined pressure 
curve; (3) annealing by low-voltage 
current: (4) high-pressure forging 
without electric current. All these 
operations can be combined by a 
push-button adjustment beforehand 
Time taken by different operations 
can be controlled independently by 
time relays within the limits of from 
0.2 to 5 seconds. Program welding 
is mainly used for thick steel sheets 
destined for heavy constructions and 
for alloy steel. 

With automatic. continuously 
regulated welding, the number of 
spot welds is about ten a minute. 
Steel sheets up to 2 to 10 mm (0.079 
to 0.594 in.) can be welded in con- 
tinuous work, and steel sheets up to 
2 to 14 mm (0.550 in.) can be weld- 
ed in interrupted work. Steel pins 
of diameters from 12.5 to 42 mm 
(0.486 to 1.65 in.) can be welded to 
tubes up to 83 mm (3.27 in.) in 
diameter at the rate of 500 pieces 
an hour. 
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VICTOR 


REGULATORS for 
acetylene 
carbon dioxide 
compressed air 
hydrogen 
liquid pet. gases 
medical gases 
oxygen 


TORCHES for 
air gas 
brazing 
bunsen burner 
descaling 
flame cutting 
flame hardening 
hand cutting 
heating 
lead burning 
machine cutting 
preheating 
soldering 
surface hardening 
welding 


SS 


1 UNITS 10 CUSTONBUILD 
a d Cutting Outfit 


CYLINDER MANIFOLDS for 
all types of 


Ti! a 


cylinder gases 


CYLINDER TRUCKS 
Assembling your welding and cutting outfit is simple and low- 
cost if. you start with one of VICTOR’s basic units, such as EMERGENCY FLAME 
the WC-1 shown here. WC-1 handles all ordinary welding CUTTING OUTFITS 
jobs and cuts metal up to 10” thick. For flame cutting, descal- 
ing, multi-flame heating or other special work, you add just 
the VICTOR tips, nozzles, or attachments which your job Abts 
requires. distributor. 
VICTOR makes welding and cutting equipment for all 
types of work, from fine jewelry manufacture, to cutting armor 


Li 
plate. Ask your nearest VICTOR distributor to help you cus- ( 
tom-build the outfit best suited to your needs NOW. x 


FOR WELDING 


WRITE us now for descriptive 
literature and name of nearest 




















Coming soon — New, gas-saving automatic weld- 
ing attachment for VICTOR torch butts. 


Watch for it! VICTOR EQUIPMENT COMPANY 


844 Folsom Street, San Francisco 7, California 
3821 Santa Fe Avenue, Los Angeles 11, California 
1312 W. Lake Street, Chicago 7, Illinois 
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you can BE SURE.. te irs 
Westi nghouse 





...fo clear the way to 
big A-C Welding savings! 


Now, itis no longer necessary for you to pay a premium 
price on a-c electrodes. The popular Westinghouse 
ACP electrode (equal performance on a-c or d-c), 
along with the complete line of Westinghouse a-c—+ 
d-c electrodes, is now available to you at the same price 
as straight d-c electrodes. This is of particular sig- 
nificance because it permits you to take full advantage 
of the enormous savings of a-c welding without the 
penalty of higher electrode costs. 

Even in cases where only a few welding machines 
are used, the switch from d-c to a-c promises sub- 
stantial savings in power, in wages and in maintenance. 

Savings in power—because a-c welding requires one- 
third less power, giving 85% to 90% efficiency as 
against 55% to 65% for d-c machines. 

Savings in wages—because a-c welding is 20% to 
30% faster, permitting excellent welds at higher 
speeds on all classes of work. 
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Savings in maintenance—because a-c welders have 
no rotating parts. There are no brushes to replace... 
no commutators to clean or machine... no need 
for frequent greasing. But this is only part of the 
story. For the complete informa- 
tion on the savings opportunity 
this adjusted electrode price 
offers, send for Booklet B-4199. 
Address Westinghouse Electric 
Corporation, P. O. Box 2025, 
Buffalo 5, New York. J-21520 





EVERVTING for 
Welding ANYTHING / 
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urtesy Eutectic Welding Alloys Corp. 
WARPED BY HEAT TREATMENT, this huge glass manufacturing roll 


was saved by overlaying end shafts with low-temperature bronze alloy 


Courtesy Tube Turns, Inc 
DROP-CENTER Eisenhauer “Freighter” can take it. It's 


fabricated 


AXLE for 


from heavy 


15-deg welding elbows and 


1-in., 1-in. pipe 


WELDING RIM to centerplate to fabricate blank for a 7%-ton bull 


gear. The big wheel turns slowly under a submerged-melt welding head 


Marine Bull Gear Welded 
At 70% gear for a large marine ore 
carrier was recently fabricated by 
automatic welding at the Sunnyvale, Calif., 
Works of Westinghouse Electric Corp. 
The big “bull gear” is one of the two sim- 
ilar gears that represent the final stage of 
a series of gears for speed reduction. The 
full load of the 7,000-hp turbine 
sion unit is taken at 6,000 rpm and re 
duced to 100 rpm for the propeller shaft. 
Two kinds of steel 
bull gear. Its hub, centerplates and ribs 
are made of mild or medium-carbon steel; 
the rim—later hobbed into 693 helical 
teeth—of high-carbon steel. First step in 
the fabrication was to weld the hub to the 
centerplates that form the sides of the 
gear blank. The large wheel was slowly 
rotated under a submerged-melt welding 
head while welding wire and flux were 
fed automatically. 


propul 


went into the big 


Next step, shown in the picture at bot- 
tom left, high-carbon- 
steel rim to the centerplates. The worker 


was to weld the 
at the right of the picture keeps a constant 
check on the adjustment of the welding 
wire and its rate of feed. His companion 
on the left is removing excess flux with a 


Hidden by the welding head 
heated 


suction hose. 
are the torches that kept the rim 
during the weld. 


Pipe for ““World’s Longest” 
100-car train loaded with a shipment 
of 30-in. welded pipe left Los Angeles 

recently to become world’s 

longest pipe line. The pipe, fabricated by 

Consolidated Western Steel Corp., is con- 

signed to Transcontinental Gas Pipe Line 

Corp., which will build the 1,840-mile line 

connecting New York City with Texas and 

Louisiana gas fields. 

Pipe in the initial shipment will stretch 
about 10 miles. Nearly 200 such shipments 
will have to be made and more than 
470,000 tons of steel will be needed to com- 
plete the $190,000,000 project. 

The line, planned for completion early 
in 1951, is designed to deliver a maximum 
of 340,000,000 cu ft of 
day. Capacity can be 
000,000 cu ft daily by 
number of compressor 
compressor capacity in the ten 
currently being built. 


part of the 


natural gas per 
increased to 505,- 
increasing the 
and the 
stations 


stations 


| 
\ 


MAGNETIC HOIST loads first shipment of 30-in. welded pipe fabri- 


cated by Consolidated Western for a gas line from Texas to New York 


Welding Fittings Make an Axle 
A rer extensive research and gruelling 
*™ tests, a new motor truck has made its 
debut on America’s highways. It’s the 10- 
wheel Eisenhauer “Freighter,” which has 
multiple axles that lend themselves to a 
closely co-ordinated system of suspension. 

The middle one of the three rear axles 
is of drop-center design and posed an in- 
teresting problem in manufacture. To 
forge the axle from tubular steel, as was 
at first planned, would have meant a con 
siderable investment in dies and _ special 
fixtures with resulting irksome delays. But 
Eisenhauer’s alert engineers found a better 
way in the use of welding and welding 
fittings. Their method is to fabricate 
the axle of 4-in. extra-heavy 45-deg elbows 
and 4-in. extra-heavy pipe. The welded 
axle is produced at lower cost and has 
the strength and stamina to withstand the 
severest road shocks. 

The new truck also has twin engines, 
which give it impressive advantages. 


* * * 


Salvage $15,000 Roll 
Ar™ $15,000 had 


manutacture, a 


been spent in its 


20-ft-long precision- 
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nd roll for glass making warped dur _ = 


» heat treatment until its machined ends 


re no longer concentric. To salvage its ’ 
vy investment, the glass company de —pY 
ed to try to build up the warped end 
xyacetylene process, using a new flux- / \ 
ated bronze welding rod in the 3/16-in. 


[his patented alloy bonds at 1,000- j ly F U X E S 
\ 


200 F and is claimed to be two or three 
FOR SILVER BRAZING 


First step was to apply a slight preheat 
the entire area, working the torch all 
way around to prevent overheating. 






overlay was then deposited by the 


es harder than other bronze deposits; it 
york hardens from Brinell 180 to Brinell 


About 3* 
sited I 
ited from one end to the other while an | 

e played on the polished roll to keep 


trom overheating. The job was done | 


) Ib of bronze allow were = de 
he welding process was alter- 


1 hours and the roll machined down | 
final size in another 6 hours -13' hours 
save a $15.000 investment. | 
The roll is made of Nichrome steel with 


20 steel welded on the ends. 








rtesy The Linde Air Products Co. 
SHAPE-FOLLOWING carriage and sub- 


merged-melt welding head make _ circular 
weld on a curved radiator shell in 40 seconds 
Welds on Curved Surface 


I> ORDER to join the collar of the smoke | 
pipe to the radiator shell of a hot-air | 
furnace, a midwestern manufacturer had | 
to make a circular weld on a curved sur- 
face. He found that the 10-in.-diameter 
weld could be made in approximately 40 
seconds by attaching a submerged-melt | 
welding head to the arm of a shape-follow- 
ing carriage. | 
As the picture shows, an adjustable ra- 
dius bar guides the tracing head in a circle 
of the proper diameter. Since the weld 
lies on the curved surface of the larger 
piece, there will be a continual change in 
the vertical distance between electrode and 
work. Are length is kept constant by an 
electronic voltage control, which regulates | 
the rate of rod feed in order to | 
j 

' 

} 





sate for change in the vertical distance. 

In the background of the picture is an 
oval template that is used for shape-weld- 
ing another part of the furnace. It takes | 
only a few minutes to remove the radius | 
bar and change the tracing head to follow | 
a strip template. | se of a shape-following _ 
carriage makes it possible to employ the | ay 


THE AMERICAN PLATINUM WORKS 


Refiners aad Mauupacta 1679 


cious 


submerged-melt process in practically any | 187 231 NEW JERSEY R. R. AVENUE 
desired outline of weld. - cn NEWARK 5, N. J. 
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FEATURES 


IN ONE FINE FLUX! 


(THE MON WHO MISSES THIS BARGAIN 
OUGHT TO BE KILT) 


YORK’S 77 


CAST IRON BRAZING 


FLUX 


Fear of overheating can be forgotten. 
Cleaning and grinding are unneces- 
sary, because ‘“York’s 77” penetrates 
through grease, oxides, etc. 


Chipping is unnecessary, because a 
satisfactory bond can be obtained on 
oxidized surfaces. 

Deteriorated cast iron can always be 
welded successfully with “York’s 
: 








YORK ENGINEERING COMPANY 


Rey C-Meelej im Aas * flv iley-\clo my eam | 6 Oe 





The Tool All Welders 
are Talking About! 


® LOCKS parts in alignment 
® Frees hands for welding 


Simply place the jaws over the parts to be welded 
—and close the toggle lever. This LOCKS the 
jaws to the work with powerful grip. The parts 
are held in alignment, securely—freeing both 
hands for handling the welding equipment. 
U-shaped jaws provide excellent visibility 

and working space for welding. Jaws 

adjust to 1544”. Made by makers of 

the famous VISE-GRIP Wrench. 


If not at your dealers, order direct 


PETERSEN MFG. CO. 
Dept. WE4 DeWitt, Nebr. 


No. 9—9-inch 


$795 


EACH 


VISE-GRIP 


Welding Clamp 





} means of 


| ticular operation. 





THE 


é y Atr R duct " Sal 
LOW-HYDROGEN eclectrode welds high-car 


bon steel mower blades to mild-steel discs 


High-Carbon to Mild Steel 


YY ORTHINGTON Mower Co., 
| Pa. 


ur, . is using a new low-hydrog 


Strouds 


type of electrode to weld high-carbon s! 
mower blades to mild-steel dises. Use 
this electrode, 
or d-c and gives deposits of up to 100.0 


which operates on either a 


| psi tensile strength, is said to cut down 1 


jects due to weld cracking by 50 to 60 


am ‘ * 


Flame-Cutting Stainless 

Fre ATION of a Diesel water tank of 
18-8 stainless steel involved the ¢ 

ting of two 10 by 18 in. holes in the 10) 


gauge material, one on each side of thi 
| tank. A recessed section for water at 


air connections was to be welded int 
these holes. 

The two holes were cut quickly and a 
curately in the curved sides of the tank by 
a powder-cutting process. Ar 


| iron-rich powder is added automatically 1 


the cutting oxygen, releasing large qua 
tities of heat. The burning of the iror 


| powder permits the cutting oxygen to ox 


dize the base metal, which is refractor 
to the ordinary oxyacetylene flame. Thi 
cuts were said to compare favorably 
quality with flame-cut carbon steel. 
Cutting oxygen was at a pressure of 75 
psi and acetylene at 10 psi in this pa 
Compressed air at 
psi forced the powder into the oxygen 


stream. The rate of cutting was 12 ip 


Courtesy The Linde Air Products Co 
POWDER CUTTING was employed to cut two 


10 by 18 in. holes in stainless-steel tank 
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PRODUCTS 
from page 37) 


ALUMINUM 








he fixture (see Fig. 4, page 37). 

\ reinforcing bead is laid along 
the outer face of the frame, which 
face is horizontal at the time welding 


is done. \ filler rod of the 


same aluminum alloy as the extrusion 


round 


is used. Again, no flux is needed be- 
cause the are is shielded with inert 
vas. When this part of the weld has 
peen ¢ ompleted, the frame is removed 
from under the clamp and is laid flat, 
without clamping, on top of the fix- 
ture (see Fig. 5). Now the V-groove 
is uppermost. As the ends cannot sep- 
irate because of the prior weld, no 
neans for holding or locating are re- 
quired, \ bead is laid in the vee to 
complete the joint. 


THEY RE TREATED RouGH 


Experience has shown that joints 
welded in this manner are stronger 
than the frame at any other point. 


Hence no special provision for test- 
ing is made. Occasionally, the fore- 
takes a 


at random and throws it on the con- 


man welded frame selected 
that the corner next 
strikes the floor hard 
bend the This 


stresses the weld severely, but break- 


crete floor so 
to the 


enough to 


weld 


frame. 


age does not occur. The bend comes Z 


at some other point than the weld, 
indicating that the welded section is 





stronger than other sections. 

the outside of | 
the frame and do not affect any fit; | 
their little im- 
portance, and no special effort is 


The beads are on 
appearance is of 


made to hold any particular shape of 
bead. Neither are finishing operations 
required; the gas-deposited surfaces 
are smooth because no spatter occurs 
in gas-shielded are welding. Since 


the weld has ample strength as pro- | '°'*”' rayeeee 

duced, it is not necessary to heat | _.,, yr aa 

treat it. lustretions © 
This welding operation is likewise | Weed con 

performed by a girl, who also puts a 

the frames into and removes them - 

from the fixture. About 285 pieces, 

each involving two separate welds, 1505-8 


are completed in an eight-hour day. 

The results obtained with gas- 
shielded equipment have been so 
satisfactory in our plant that this 
type of welding will be extended to 
other parts that can be adapted to 
it. 
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COURTESY OF THE 
TAYLOR- WINFIELD CORP. 














argely in 


figure ! 






} ] ? y bl 
Hesistance welding Is at its highest development, trom 


a time and cost saving standpoint, in some of the elab 
orate setups used in the automotive industry. For weld 
Ing equipment alk ne, investments of sevel lm hic n 
dollars are Comin nplace, and mM nths spent In 


ment 
bli ddl 


] : . A ] 
P anning and cevek | 


Weiger-Weed engineers are called in frequently to 


contribute ideas, to make cost saving suggestions, and 

} , } | | } 
to supply electrodes, dies, seam welding wheels and 
other current-carrying parts. That is why the Weiger 
Weed plant is located in the center of the automotive 


industry. 


This consultation service regularly used DY Mass 


° } } } 

production experts is available to the smallest user ol 
} — 

resistance welding, and at the same cost—that is, no 

cost at all. Weiger Weed & Company, Division of 


Fansteel Metallurgical ( orporat 
Detroit 4+, Michigan. 


rv 


WEIGER-WEED 


Avenue, 





Resistance Welding ELECTRODES 


DIES « TIPS * WHEELS *« HOLDERS 
Tab iiel, Mel ms UL biiiiae lag veel) cilia \aede) ioe) Tile), | 








((—------- 








New Produets to Use 








“TOUCH-START™ 


fied torch in new h-t 


control used with modi- 


inert gas welder 


eas aed ; 
Funed Torch for Inert Are 
sep ecaneness of 

ditions, the 
welder for inert-g 
main on its assigned 


ke. It 


ference by either 


req ienecy 


Causes no ommunications 


fundamental or harmoni 
radiation and hence has been approved 

the Federal 
sion (page 82). 


Communications Commis 
The “Gasare” oscillator 

self-rectifying single-tube type. 

contained with a few component parts and 

may 
The new 


be used on other welders, 


“Gasare” torch is “tuned 
to preserve freedom from interference while 
g from 


“Missed” 


cycles, common to spark gap osé 


transferring high frequency energy 
the oscillator to the welding are. 
illators 
are eliminated, and the need for frequent 
gap adjustment is avoide: 

A new are 


“touch 


starting procedure called 
start control” irately 


insures act 
placed welds and does away with stic king 
With his helmet | 


contacts the electrode 


of electrodes. raised, t] 


welder with the 
work at the 


Touching the electrode to the 


precise start of the joint. 


work ene! 
gizes a control circuit which turns on the 
h-f current. After 
the operator withdraws the electrode, 
which automatically turns on the 
current. Both currents are shut off 
matically when the are is broken 
The new unit will be an in- 
tegral part of NCG’s “Sureweld Gasarc” 


lowering his helmet, 
we Iding 


auto 
oscillator 


welders, to be made in six 
ranging from 150 to 750 
capacity. THe Nationa CyLinper Gas 
Co., 840 North Michigan Ave., Chicago 11. 


a . 


inert are 


models amp 


Bronze Welding Rod 


VERLAYING shafts, building up gear 

teeth, salvaging molds and forms are 
some of the applications of Eutectic “Bron 
zochrom 185FC,” a new flux-coated bronze 
welding rod that bonds at 1,000-1,200 F. It 
is said to produce a tough, machinable de- 
posit that is corrosion-resistant and has a 
tensile strength of 80,000 psi. Other prop 
erties are a low frictional coefficient and a 
Brinell hardness of 180, work- 
hardens to 235 or more. alloy is 
claimed to bond to iron, steel, stainless, 
copper, nickel and Monel.  Evurtecti 
Wetpinc AtLoys Corp., 40 Worth St., New 
York 13. 


whit h 


This 


PNEUMATIC 


ing is included on Miller welder-timer 


timer for inert-are spot weld- 


Inert-Gas Spot Control 


ger 264-T welder-timetr 
| ° Ty 
“Heliar 


spot velain 


f 


assembly for 


includes a 


pneumatic timer, solenoid gas valve and 


flow meter. The pneumatic timer is said to 


have the accuracy of electronic timers but 


requires less servicing. Three models of 


pneumatic timers are available for varying 


installations. The wel has a current 


»9 1 
9 amp and 


range of 50 to includes a 


built-in high-frequency unit. Power-factot 
is optional equip 


ECTRIC \iec. C.. 


available 
ment. THe MiLter | 


Appleton, Wis 


correction Is 


RUBBED-ON 


alloy 


weld, 


bonds to base metal. No flux 


reheated regalvanizing 


Regalvanizing Alloy 
5S bom ’ 


restored to 
sheets by a 
“Galv-Weld.” This 
product requires no flux, melts at 450 F 
and bonds with the base metal upon appli- 
heated “Galv-Weld” 
comes in sticks made in two sizes: %4 by 
% by 13 in. and *& by ™% by 13 in. Be- 
fore applying it, the slag must be brushed 
off and the weld reheated with a torch to 
approximately 600 F. Hot-dip rega!vaniz- 
ing after welded 


‘ ALVANIZED surfaces may be 
F welded 
zine base alloy 


structures and 
called 


cation to a 


surtace. 


assembly is said to be 


SINGLE-TUBE keeps G-R 


operating at 27,120 ke h-f current 


oscillator welder 


Stable Frequency H-F Welder 


Spurious and harmonic radiation of high 
energy is reduced to 
litted by the FC( 
f 27,120 ke per 
G-R “IGT” 
Phe | is used 
hed torch 


Stable 


frequency levels per 


and a stable frequency 


second is maintained in 


e new inert-gas are welders 


with a specially 


. } 
} mod 


frequency is maintained by a 


single-tube oscillator of the full-wave self 


rectifying type. The entire h-f circuit oper 
ites at maximum volt 
No “feed 


occurs, pro 
bre akdowns 


ground potential: 


ige at the torch is only 20 v. 
back” of h-f 
tecting it ag 

A “touch 


into the welder 


iinst insulation 
start” control provides aut 
cold starting when the electrode con- 


A 6 volt 


current 


mati 
tacts the work piece, control cir 
after which 
Both h-f 
automatically shut 


is broken. 


welder are 


cuit turns on the h-f 


the welding current comes on. 


nd welding current are 
off when the are Manual con 
trols on the simple, consisting 


a current regulator handwheel and an 


n-off switch for the oscillator. Automatic 
gas and water controls are optional. 
An are-balancing circuit and a_ dual- 


range additional features of the 
“IGT” 
NEMA 


and 750 


modified 


output are 
models which are manufactured in 
ratings of 150, 200, 300, 400, 500 
The tube 

torch are available 


and 
for use with 
Glenn-Roberts 


and d- 
2107 Adams St., Indianapolis 18. 


amp. oscillator 


other a-c welders. 


Co., Inc., 


%* = a 


Aluminum Welding Rod 


L wwggrs of thin aluminum sheet is said to 
be facilitated by the “Eutecrod 
900X” welding rod when used with a spe- 
cial flux. 


new 


The alloy is said to have extreme 
fluidity, lower bonding temperature, greater 
capillary flow, resistance 
parable to aluminum and good color match. 
It bonds at 900 F and remelts at 950 F. 
Flux 900X” is 
for use with this rod. 


corrosion com- 


*“Eutector recommended 
3/64 and 1/32 in. 

Possible applica 
tions are in aircraft, metal goods, alumi- 
furniture, etc. Eutectic WeELpING 
AtLoys Corp., 40 Worth St.. New York 


> 


City 13. 


Rod is available in 


diameters in coil form. 


num 
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Built to 
ake it! 


“K" Welding Torch Handle 
and Tips, shown with KA 
Cutting Attachment, which 
uses standard Cutting Tips. 


Specify K-G equipment 
for every welding need 
. better built... longer- 


lasting ...it cuts costs! 


K-G Welding and Cutting equipment is quality built 
. That’s why it is the choice of experienced metal 
workers everywhere. 
The "K” Welding Torch, pictured above, is a good 
example — built to take the most severe punishment. 
Outstanding construction points are its monel head, forged base, exclusive 
floating mixer seat, and perfectly proportioned handle for fatigue-free grip 
and easy balance. 
Every test to determine resistance to flashback will show K-G welding 
equipment to good advantage. Under severe abuse, even its largest size 
handling faa Siemens guene welding tip will resist sustained internal combustion. 
up to ¥2 inch. A “natural - 
for production welding, silver Ball-and-socket jointed needle valve seats provide never-failing perfect 


brazing, auto body and : r . ; : 
fender work. Has universal alignment in seating. Needle valve handles are wide spaced for optimum 
helical mixer and separable e : : ‘ 
type tips. adjustment, even when heavy gloves are worn. In this one unit with its 
attachments, you have a general-purpose welding torch which covers the 
complete welding range, plus numerous special applications. 
For consistent quality performance on every job, specify K-G Welding 
and Cutting equipment every time. 


Write today for our new K-G Equipment Catalog No. 48. 


¥ 


K-G WELDING AND CUTTING COMPANY, Inc. 


515 West 29th Street, New York 1, New York 


For 34 years manufacturers of unexcelled welding and cutting equipment 


A UNIT OF if # 
A new K-G policy makes available Uy P 
some choice areas for distributor / } Inc 
representation. Inquiries are invited. 


—_—_— OXYGEN GENERATING EQUIPMENT 
Sold in Canada under the name 


“WELDCO” by Welding and Sup- 
plies Co., Ltd., Montreal and Toronto. 


Buy from your local distributor — he is equipped to serve you well 
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THE WELDING HOSE COUPLER 
THAT'S UNDERWRITER APPROVED 


ACETYLENE 


OXYGEN 


oe 
oN 


@) 


Ne 


i é/ 
sash 


AS" in 


Here are automatic cou- 
plers that are absolutely 
Snap-Tite couplers 

passed rigorous Underwriters’ 

tests with plenty to spare... 
you'll never need all of the 
extra margin that is built into 
Snap-Tite. You geta perfect con- 
nection every time. No leaks... 
no cross threading . .. no corrosion. 


safe. 


And you save time and work with 
Snap-Tite. No wrench is 
needed. You snap on or 
snap off the torch by hand— 
quickly, easily. 


And still another advantage — 
built-in valves close automatic- 
ally when torch is disconnected. 
Gas does not have to be shut 
off at the tank. 


GET THE FULL STORY 
NOW. Ask your distributor 
for a demonstration 

or write the factory. 


What zippers are to clothes 
SNAP.TITES are to hose 


COPR. 1947 BY SNAP-TITE, INC 
ALL RIGHTS RESERVED 


ERIE, PENNSYLVANIA 


BEVELED or straight edges 


ular cuts made 


. curved and ang- 
on piping by 


Above: 


new panto- 


graph-type machine. sample cuts 


Pipe-Cutting Machine 


EMIAUTOMATIC flame-cutting machine of 


i rnduces guided cuts 


pantograph type pre 
for any intersection required in pipe fabri- 
work. lt 
lateral 


( urved or 


cation prepares miter elbows, 


tees, intersections, any type of 
with either straight 
Grinding and fitting or- 
pipe fabrication are 
eliminated. Available for all 
sizes from 2 to 24 in. VERNON 
Meridian Ave., 


1101 


angular cut 
or beveled edges. 
dinarily required in 
said to be 
pipe 
Co., Lrp.., 
Calif 


Too! 


Alhambra, 


DEPRESSING the top leaf of 


lighter causes sparks to light 
Bench-Model Lighter 
B' ILT to replace the hand 
lighter for welding torches, the 
new O.K.I. bench lighter produces a series 
of hot sparks when leaf 
pressed by the cutting tip. 
After opening the acetylene valve on the 
torch, the end or side of the tip is struck 
on the top leaf of the lighter. The flint 
then rubs against a vertical file to release 
sparks. 


new torch 


welding tip 


customary 
gas 
its upper is de- 
welding or 


Holes are provided in the base and sides 
to permit the lighter to be fastened to the 
welding table. It can also be laid on the 
work or on the ground 
job. Length is 4 in., 
Flint is claimed to last 


near a_ large 
width 2% in. 
7,500 times before 
O.K.1. WELpING 
Court St.; 


a replacement is needed. 
Suppty Co., 12 West 
cinnati 2. 


Cin- 
* 


Shut-off Valve 
EW low-pressure automatic 
shut-off valve on gas or fluid 

lines incorporates a precision lapped syn- 

thetic rubber seat to provide 


“Warden” 
for use 


positive clo- 
but 
eat h 


sure, mechanical, 
after 
*% in. through 
Vatve Co., 410 


Angeles. 


action is 
be reset manually 
closure. Furnished in sizes 
8 in. Security 


Fernando Rd., 


Valve 
value must 


San 
Los 
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TURNING TANKS 
IS OUR BUSINESS! 


YOU'LL WELD ‘EM AT 
LESS COST IF YOU USE 


REED ENGINEERED 
TURNING ROLLS 


THE ONLY COMPLETE LINE OF 
MODERN TANK WELDING EQUIPMENT 


* AVY DUTY a deaprapsie 


andard sizes } ton, 
and 50 tor 
l Kad in Bulletir ( 68 


* UNIT TYPE FOR 
AUTOMATIC WELDING 

Combines Turning Rolls and Track Support into 
one compact unit 

Made in 5 standard sizes 

Special units made to order 


* POWER DRIVEN PIPE ROLLS 


For accurate fit-up assembly and welding 
Both standard and special units built to your 
requirements 


We Build e Co mplete Line of Tank Weld 
ing Equipm Includ ing Bending Rolls, 
issembl ate s, Horn Jigs, Track Sup- 


port and Welding Gantries. 


COMPLETE INFORMATION MAILED 
AT YOUR REQUEST 


REED ENGINEERING co. 


CARTHA( MISSOYU U 











aS + Ss 

















EASY removal of helmet featured on com- 


bination cap-type head guard and helmet 


Combination Head-Guard 
and Helmet 


: UICK-RELEASE attachment on new MLS.A. 
« combination “Skullgard-Welding Hel- 
et” allows quick removal of helmet from 


e cap-type head guard. The helmet is 


‘ined to the guard by posts fitted with 
pring catches, which are inserted into 
astic lugs on either side of the guard. 


ght pressure at the forward end of the 


sts retracts the catches and releases the 


met. 

Four one piece models and two. fabri- 
ited models of helmets are available. This 
ymbination is recommended for weldors 


nployed in shipyards, steel mills, oil re- 
Mine Sarety APPLIANCES 
Thomas and Meade Sts., 


fineries, etc, 
Lo., Braddock, 


Pittsburgh 8, Pa. 





DIRECT READING meter gives time in sec- 


onds and cycles for checking weld schedule 


Weld-Time Meter 


L_cutweicnt portable meter measures 
4 the duration of welding current in 


applications and may 
be used to check the schedule set by the 
The instrument is direct 
reading, giving total weld time in seconds 
If desired, it can be built in 


resistance-welding 


welding control. 


and cycles. 


the welding machine or control. WESTING- 
HOUSE Exectric Corp., 306 Fourth Ave., 
Pittsburgh 30, Pa. 

* * * 


Acetylene Gun 

Pistol-type automatic acetylene torch for 
soldering, silver 
etc.. lights 


is extinguished 


brazing, paint, burning, 
trigger is pressed and 
released. 
interchangeable 


when 
when trigger is 
The combustion tubes are 
Acetylene gas 
CENTURY 
Blvd., 


for a range of flame sizes. 
be used. 


West 


is only fuel that may 
Aircrart Co., 5607 
Los Angeles 45. 


Century 
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} cost 
Tor longer service at lower , 
[ ...use Ampco-Weld repairs 


instead of replacement parts... 






Ampco -Trode 10 Saved this Costly Cast-lron 
Gear-Box from the Scrap Heap 


Ampco-Trode 10 produces dense, ductile welds in cast 
iron with a well-brazed bond and low base-metal dilution. 
Ampco-Trode’s ability to weld cast-iron saved the cost 
of an expensive replacement 
when this complicated cast- 
iron gear-box broke into two 
pieces. Low-cost weld repair 
with Ampco Trode 10 put it 
back in shape for extra years 
of = service ( Report 
Montreal Weldine Co.. 


from 
Mon- 
treal, Canada.) 


Draw dies fabricated and or rebuilt with 
Ampco-Trode 300 last 4 long! 
This more than offsets the initial 
cost of chrome plating. In addition, press 


times as 


lower 


room efficiency gains nearly 15% by elimi 
nating down-time formerly 
hone and polish dies in the middle of pro- 
duction runs! (Report Industrial 
Stamping and Mfg. Co., Detroit, Mich.) 


require d to 


from 


Phos-Trode Overlays Save nearly $4000 on a 
| Single Turbine Repair Job 








More than 20 years of cavitation and pitting 
had nearly destroyed the buckets 
on these 4-ton turbine. 
Replacement would have cost more than $6000 


vanes and 
runners of a water 
— and there was a chance the original patterns 
were no longer available. The unit was com- 
pletely rebuilt with Phos-Trode 
original contour — for 1 


restored to 
20th the cost 








~~ of a replacement unit! (Report from 
3 = Montana Power Co., Great Falls, 
Montana.) 
~ ® . . . 
AMPCO METAL, INC. You can make similar savings! 
Milwaukee 4, Wis. . : : 
Be ready to save your plant w A R Keep a 
West of the Rockies it's the supply of Ampco Electrodes on } t t s. y nearby 
Ampco Burbank Plant Ampco Dist > t ! 
Burbank, Calif. 
TEAR OUT THIS COUPON AND MAIL TODAY! 
W-107 






AMPCO METAL, INC. Dept. WE-3, Milwaukee 4, Wisconsin 


Send complete information on Ampco-Trode, 
Phos-Trode, and other Ampco arc-welding electrodes, 


Name Position 

EE A es ee ee eee: CET ROS 
Nth inciihaslavinnininnions * pivemmnninnnin 
STII staibaiglacsclasiehaceaapriaiaenapieicinsiosiinitinnpiiesil a ee 


PAT. PENDING 


ORNER- 


HOLDS 2 


EXACT 90 





For quick, easy welding of two pieces 
of metal, of same or unequal thick- 
ness, at positively correct right angle. 
No tacking necessary. 

No steel square needed. 

No special fixture needed. 

Every welding and sheet metal shop 
should have Korner-Klamps. 

Can more than save their cost on one 
job. 

Save money, time and trouble by 
asking your welding supply dealer 
for Korner-Klamps. 


0 
$675 


LAMP 


THERMACOTE COMPANY 


Newark Chicago 


Los Angeles 


Portland 


SINGLE control valve furnishes flame of any 


size on new self-contained heating torch 
Air-Gas Torch 
B' RNING liquid petroleum gas (butane 


propane, etc.), the new “Torchmaster 
may be used for brazing, soldering and 
various heating operations. It is claimed 
to burn upside down or at any angle and 
has filtered burner that will not, clog 
blow out. It measures 244 by 13 in., hold 
enough fuel for a day’s continuous uss 
Cost of refueling is said to be from 3 t 
cents from standard containers. INpbustri 
ENGINEERED Propucts Co., 7416 Melros 
Ave.. Los Angeles 46. 


SPARK shield for flash and spot welding 
Face Shield 
J ACKSON’S face shield type J-1 is designed 


for use on spot, gun and flash welding 
as well as metal pouring, etc. The shie 
has a plastic visor made in three thick 
nesses ranging from 0.020 to 0.040 in. T! 
0.020-in. thickness is available in three 
shades of green: light, medium and dark 
Improved headgear is made of extruded 
plastic, fitted with sweat band and _ pivot 
assembly. GENERAL ScientiFIC Co., 270i 
W. Huntington St., Philadelphia 32. 


* * co 


Heating Torch 
(5 rana-r RPOSE heating torch may 
used for preheat purposes, thawing 

pipes, sweating solder into piping joi 
burning paint, etc. 

This torch operates from bottle gas 
an adapter is supplied for attaching the 
torch hose to the fuel gas cylinder. 1 
torch is expected to have many appl 
tions around farms, garages, shops 
small factories. It may be used with f 
tip sizes for %, %, 1 and 2 in. flames 
Tre L. B. Wuite Co., 422 N. 10th S 
La Crosse, Wis. 
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SOLENOID-actuated valve controls air sup- 


ply to cylinder of new spot welder 


Press-Type Spot Welder 
(“uter feature of an improved Eisler 

A nress-type spot welder is a_ solenoid- 

tuated valve to control air supply to both 
des of the air cylinder. The valve is said 

be simpler in action and_ practically 
seless. Air system also includes a pres- 
ire regulator with indicating gauge, an 
itomatic lubricator and an air filter. 

Heat adjustment is performed by a heat 
egulator with dial (seven on-steps and 
ne off-position). Magnetic contactor and 

eld timer are included in equipment. An 
electric foot switch initiates the welding 
Ve le. 

Electrodes are water-cooled. Electrode 
holders are adjustable up to a 24-in. open- 
ng between arms, and repeating strokes 

possible up to 120 per minute. Ca- 
pacities range from 7.5 to 75 kva. EISLER 
ENGINEERING Co., 750 South 13th St.. New- 


ux, 3, N. J. 


Resistance Heaters 
ANNEALING and heating is said to be 
“% done at low operating cost (7 to 8 
bs heated per kwh at 2,300 F) with Agnew 
resistance heaters. While the work is 
gripped between electrodes, a low-voltage. 
high-amperage current flows through it. 
Certain sections can be heated and the 
remainder left cool as a sharp demarcation 
is said to exist between hot and cold zones. 
Operation is either automatic or semi- 
automatic with manual or automatic ejec- 
tion and loading. Annealing, brazing, forg- 
ng, hardening operations may be _per- 
formed on these machines. AGNEW ELEc- 
rric Co., Milford, Mich. 


“ - 


Aluminum Coating 


METAL coating called “Spekaluminite” 
requires only dipping or spraying be- 
fore a final baking operation. It is claimed 
to resist temperatures of 700 F. The coat- 


ing adheres to both metals and _ plastics, 
resists rust and tarnish (claimed to have 
withstood more than 200 hours of salt 
spray) and is said not to peel or flake. 
The finish resembles bright cadmium. 
SPECIAL CHEMICALS Corp., 30 Irving Place, 
New York City. 


3Q70R 
OxvGeN jal 


precision 
regulation 


for 
OXYGEN 


ACETYLENE 
HYDROGEN 


*Reg. U.S. Pat. Office 


TWO-STAGE 


RESOLATOR 


The precision performance of the two-stage 
RegOlator is especially desirable for piped distri- 
bution systems and other applications where large 
volumes of high pressure gases must be controlled 
accurately. 


Two-Stage RegOlator Gives You Plus Performance! 


Constant delivery pressure regardless of drop in 
pressure at the inlet... Patented design incorpor- 
ates nozzle-type first stage counterbalanced by 
stem-type second stage ... Triple action cartridge 
filter eliminates troubles usually caused by rust, 
dust or dirt. 


Write for complete information 











The 


KENT 
SUCTION CLEANER 


for 


FLUX RECOVERY 


Pays for itself by 
salvaging valuable flux! 


Vhs Col 
machine 


type of 


The KENT SUCTION CLEANER 


The Kent Suction 
Recovery picks up 

fused flux and small 
particles from tl 

fused particles are auto 
matically screened out of the 
flux and the 

moved clean 

deposited in tl 

ready to be 


automatic weide 


For literature and prices write to: 


THE KENT COMPANY, INC. 


436 Canal St. e Rome, New York 


Representatives in Principal Cities 








Trying to meet a 
Deadline? Call us for 


WELDING SUPPLIES 


THIN TO THICK sections can be spot welded 
with new inert are spot welding process. 
Single hose contains gas, current, cooling 


water and controls. Timer is separate unit 
Spot-Welding Torch 
Po welds can be made from one side 
of the work wi back-up by using 
an inert-gas-shielded spot welding torcl 
the “Heliare” HW-8. Mild steel, low-alloy 
and stainless steel 0.030 to 0.064 in. thick 
can be welded with currents of from 155 

250 amp in one to two seconds per spo 
One application is to join a sheet of metal 
to underlying material of any thickness 








030 to 064 in. thic 


. f Any thickness 
oN 


\EF % VA 
er 030 to 064 in. thick 


Thus corrosion-resistant sheets may be 
spot welded to mild steel to provide 
cladding. 

Argon gas shields the electrode and weld 
area, and argon flow and weld duration are 
accurately controlled by a separate timer 
unit. The torch may be used on a-c or d- 


and has high-frequency st ig and ar $ b | fs 4 
srt ner Phy i-frequ y tartir in ir ym 0 0 ervice 


A single hose assembly an inch in diam FOR STEEL USERS 
eter contains all of the conductors for 
power cable, cooling water, shielding gas These types of Welding Rod for elect: 
and trigger control. Electrode adjustment 
is made by pushbutton release. THe Linpt 
Air Propucts Co., 30 East 42nd St., New 
York City 17. 


are welding can be shipped promptly 
from our stocks: 

* Mild Steel Electrodes 

* Stainless Steel Electrodes 

* Hard-Surfacing Electrodes 
Heat Mask In addition, our large stocks of other 
Fo use around preheating furnaces, welding supplies enable us to fill Vi 

soaking pits, etc., a new heat mask is orders without delay. This means that 

said to afford full face and head protec- | immediate deliveries can be made 
tion. This mask is made of 30-mesh steel | Welding Machines, Havens Protect 
screen which deflects heat away from the “C” Clamps and Protect-O-Metal (us 
searer and prevents infra-red burns. An to simplify removal of welding spatter 
optional bib and/or snood made of wool | Contact our warehouse or sales ofthc 
is available for extra protection. Weight nearest you. 
of the mask is 18 oz., fitted with a fiber 
chin rest and adjustable headgear. MuInt 


Sarety APPLIANCES Co., Braddock, Thomas UNITED STATE S STEEL 


and Meade Sts., Pittsburgh 8. 


‘+ SUPPLY COMPANY 


Brazing Flux Warehouses: BALTIMORE BOSTON CH 
CLEVELAND LOS ANGELES MILWAL® 

A NEW general-purpose flux, “Kwikflux MOLINE, ILL NEWARK PITTSB 

No. 54” may be used with either nat- PORTLAND, ORE SAN FRAN 
ural gas, hydrogen or oxyacetylene flames a ee 
or with induction heating. It is recom- Also Sales Offices At: KANSAS CITY + PHILADEL 
mended for stainless steel, carbon-steel, TOLEDO TULSA + = YOUNGST 
iron, copper, brass, gold, platinum silver, Peay ee 
monel, nickel, nickel silver, etc. Improved ‘ 208 S. La Salle St. Chicago 4, Illinois 
wetting and penetration action is claimed. 


SpectaL Cuemicats Corp., 30 Irving Place, : 
New York City 3. UNITED STATES STEEL = 
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10,40 and 60 Cu. Ft. 
— ACETYLENE 


mma rie carom wma | CYLINDERS 


Cup-Type Goggles 
Vie LpED rubber “Comfort-King” head- ' 
band on new cup type goggles holds . . Py 
em to head with 50% less tension. The ’ N OW AVAI LABLE 
dband is adjusted by patented slip-dises, 


not kink, curl or twist and has no 


harp sedges. + 
sen rade moulded thermoplas- | for Te rly Delivery 


cups which afford 30 to 40% lighter 
ight The cups are said to fit_ both left 
| right eve areas snugly and gently with 
id contact surfaces which eliminate 
essure spots.” 
This new CESCO goggle is available | 
various styles for chipping and welding : | 
tection, CHicaco Eye Suievtp Co., 2300 | 
Warren Blvd., Chicago 12, Ill. 


x - 


| 


New low Prices 


Faster Pumping 
fon use with abrasive-belt grinders, the | a e e 
new Hammond model 3-A_ backstand . Pe Li hter Wei hts 
lesigned for heavy production grinding ; 4 g g 





r polishing It has an air-actuated cylin- 


which automatically maintains cor- 


t belt tension compensating for each | J ; . : These are plus features of the 
iall Variation caused by belt stretch. new e G Cylinders with the 
ice different materials require different | i CGC improved porous mono- 
ee ee ee ; lithic filler. Completely tested 
iy be set for each type. HamMonp ° 

Macuinery Butper, Inc., Dept. GP-48, | | and approved by the U. S. 
msiamenso 54, Dich. Bureau of Explosives . . . these 
new Acetylene Cylinders con- 
Stainless Electrode | form in every detail to ICC 
A 10¥ Rods Co.'s new “Arcaloy” ac/dc | ‘ specification EIGHT! 


stainless welding electrode is said to 


| ive excellent are starting qualities on all | ¥ 4 4 ; All large sizes...100, 150,250 
types of a-c weldors and good welding ¥ S: og and 300 minimum Cu. Ft. ca- 
haracteristics on either type current. It 7 pacities...are also available, 
' a. i peat | yes go ng Es | and hold maximum gas ca- 
wiln 1e-spra vel ela anster, Slag — 2 : q hie Bs 

easily removed leaving no secondary | 3 ae pacities at normal pumping 
film. Bead is uniform and full throated | — ¥ pressures. 


with straight-line feathered edges. This 


~ 


* 


electrode is available in all chrome-nickel ) FF 
inalyses, packed in all-steel moisture-proof 8 
ontainers. Al LOY Rops ia. York, Pa. a le i 1 > New, EASIER TO GRIP OCTAGON CAP 
P : F The exclusive CGC Octagon Cap 
. wie @ i ilable for separate order. 
Midget Cylinder Regulators a o ae 
: ora ' 25% lighter 
~ VEN, small single-stage regulators, to be “f tr pice «afl cgiiaee 
A known as the “Midget 7400” series, Be : es 
ire designed especially for users of small ae shipping tag holes are popular 


ompressed gas cylinders where hourly ie features. 
yas consumption and space are limited. 


They weigh one pound 12 oz. each and are 10 ecu. ft. 


‘ 
mstructed for easy maintenance. It is a 1) ft | 


aimed any part may be replaced and the 


* * * 


ntire regulator reassembled in 15 minutes. a if 
Included in the series are regulators for 
= _- > 
acetylene, carbon dioxide, liquified petro- 
eum gas, oxygen and air compressors. MPRESSED GAS CYLINDERS H 
Several of the models have needle valves, | co J nc. 
petcocks and gauges as optional parts. 


Victor Equipment Co., 844 Folsom St., 
San Francisco 7. 


P. O."Box 222, Vernon Branch «+ 2909 East 54th Street, Los Angeles 1} 
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30 YEARS AGO 


(From THE WELDING ENGINEER 
of April, 1919) 


OFELICERS 
Society hi 
( A. Adams 
vice-president 
Vice-president 
and Hl. ¢ 
rectors of the 
Churchward, M 
Jones, Victor Ma 
Lineoln, H. M 
Burke, KE. H 
and Alexandes 

At the meet oe | \ | ile that the 
charter 


treasurer 


should be | pen for ten days 
and that those pp x for membership 
before Ape he be considered charte1 
members 

A spor. we 

Hines 
side, Hl, has pr 
ing bright til 
Railway M 
Cost is 


(entra 


said to 
riveted fastenings 
tops tor water 


and locomotive 


cessively welded. 
an ever-widening 


" 


in the railroad 
A weLpors’ club has 
troit, and weekly 

are available to all m 
held at the Kul 
Detroit 


tors, foremen and 


ib library 
Meetings 
are Grand 
Boulevard, opera 


jon. 

ELECTRIC 
continue to operate its ar 
sponsored by the « 


LINCOLN 
ipany during wal 
for the Emergency Fleet Corp. Competent 
funda 
produc- 


instructors will teach students the 
mentals 
tion jobs. 


simply to set the 


and proceed 


Heretofore the method has been 
o work on sim 
ple jobs and let him work it his 
techniques. 


FirTEEN Chicagoans interested in the weld- 
ing art met recently to discuss a_ possible 


(mer- 


meet 


Western section of the newly formed 
ican Welding Society \ regular 


ing will be held shortly 


Wincs of an experi made 
of welded steel sheets have 
fully static 


on them. 


been success 


tested ading sand 


bags 


Group photos of 75 attractiy irl weldors 


who were trained in oxyacetylene welding 
on gas masks for the doi 
Weldors were trained for war 
production work by W. D. Grant of the De 


troit Prest-O-Welding Co. 
eS 


ighboys appear in 
this issue. 


GERMAN field guns captured by 


can doughboys are 


A meri- 
being flame-cut 


make 


Victory 


into 
charging box size to 
medals for the current 


steel 


souvenir 
Loan. 


8&2 








© 


~ ; : eee . 





lews of the Industr 


be 








High Frequency Welders 
Win FCC Approval 
APPROVAL for the “Sureweld Gasare g 


(see page 74) 


frequency weldet 
the National 


Was 


made by 
Cvlinder Gas Co., Chicago. 


March by the Federal 


This is the 


granted in 
Communications Commission, 


first instance of approval of such a welder 


by the FCC. Approval 
to the “IGT” model G-R> welders 
by the 


Glenn-Roberts Co., Ine., 
apolis 


was later granted 

mace 
Indiar 
In giving its approval to the manufacture 
these inert-gas are welders, the FCC ac 
knowledged that cl 


tube type oscillator 


} 
stics of the 


iracter new 
will keep 


of 27,120 


proble m 


ind torch 
the unit o1 P ned 
ke at all 


{ communications interference. The os 


Irequency 
times and eliminate the 


used with a specially modified 


cillator is | 


torch assembly. 


lson Stud Welding Diz 
FEMALE THREADED STUDS are end welded 
to anchor hold bathroom 


plate to fixtures 


Low-Cost Housing Aided 

by Stud-Welded Plates 
INSTALLATION of and _ kitchen 
plumbing fixtures has been greatly simpli- 
fied for the over 2,200 dwelling units in- 
cluded in the New York Housing Author- 
ity’s Gowanus and Astoria housing projects. 
The fixtures are bolted to threaded female 
studs, 


bathroom 


attached to metal anchor plates by 
means of the stud-welding gun. 

The anchor plate is secured to the wall 
studs with U-bolts in the 
manner picture), 
wall can be 
lath and 
has seven 
the toilet 
wash basin. 


conventional 
the 
including 


(see after which 
entirely finished, 
plaster. Each 


welded studs 


bathroom plate 
four to suspend 
bowl and three supports to 

The stud-welded anchor plates are fabri- 
cated at the J. J. Gribbins Co., Long 
| Island City, which also has a contract to 
provide similar anchor plates for two other 


housing projects involving 2,300 dwelling 


of the 


in with simple 


automatic stud-welding 
loading fixtures and ten 
plates enables one operator to turn out 
age of 30 welded plates in an hour. 


RWMA To Give $2,250 
For Prize Papers 


SIX prize awards totaling $2.250 for 


paper- 
on design, application and research in re 
announced 
Manufacturers’ 


have been 


Welder 


sistance welding 
the Resistance 
sociation, 

Top prize of $750 
the best paper 
including not only 


will be awarded for 


from an industrial sources 
manufacturing but als 
engineering and laboratory or 
ganizations. Authors of the 
third papers in 
given prizes of $500 and $250, 

The best pape! by a 


tor. student or 


consulting 
second at 
best this category will be 
respective) 
university instru: 


research fellow will merit a 
4 $200 prize 
for the second best paper. Iso added for 


the first time 


prize of $300 will be giver 


this year is a $250 prize to he 


awarded for the best paper by an 

graduate. 
Anyone in the 

is eligible to 


Copies of the 


} 
under 


United States or Canad 


compete for these prizes 


rules governing the awards 
are available from the RWMA office at 50 
Arch St., Philadelphia 6 


‘ 
Senator Mundt to Speak 
At TAA Pittsburgh Meeting 


FEATURED speaker at the 1949 conventi: 
of the International Acetylene Associatior 
at the William Penn Hotel in Pittsburg 

April 25-26. will be Senator Karl E. Mundt 
of South Dakota. Mundt w 
speak at the luncheon meeting on Apri 
25, on the challenges confronting industr 
and private enterprise. The Morehea 
Medal will be also presented at this time 

Two days of technical will b 
in cooperation University 
of Pittsburgh and Carnegie Tech. 


s * 


Senator 


sessions 


given with the 


Stress Analysis Society 

Plans Detroit Meeting 

THE meeting of the Society for 
Experimental Stress Analysis will be held 
at Hotel Statler, Detroit, Mich., on May 
19, 20 and 21. Inquiries should be ad 
dressed to the society's office address, P. O 
Box 168, Cambridge 39, Mass. 


Ye + 


spr ing 


Victor X-Ray Corp. 

Becomes G-E X-Ray 

Victor X-Ray Corp. of Canada, Ltd., has 

changed its name to General Electric 

X-Ray Corp., Ltd., paralleling the name ot 

its U. S. afhliate, the General 

X-Ray Corp., Milwaukee, Wis. 
Manager of the Canadian firm is E. W. 

Hollingum, Montreal. 


Electric 
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Additional Features 
That Keep Welding 
Costs to a Minimum 


Easy quick-start arc 
Elimination of arc blow 
No moving parts to cause 
trouble, delays, or main- 
tenance expense. 

A full range of sizes up to 
625 amps. 

Connectible to 220 or 440 
volts 

Compact design that requires 
little or no floor space 
NEMA rated 

High electrical effi- 


Such Popularity 
Is 
Deserved 


Thousands 
0 





P; H vistiere AC Welders 


are Cutting Costs Daily* 


... because exclusive PaH built-in remote 
control saves welding time and money 


The P&H built-in remote control saves 
you real money— it turns your weldor’s 
walking time into welding time, gives 
him full finger-tip arc control at the 
work, lets him produce sounder, better- 
looking welds. 

Trim your welding costs in a hurry. 
Install a P&H Dial-lectric AC Arc Weld- 
er — see the money-saving difference. 
Your P&H representative or distributor 
can give you more facts. Write for 
literature. 


*Only 1/2 years after their introduction to the field. 


4513 W. National Avenve 
Milwaukee 14, Wisconsin 


PcsH ARC WELDERS 


ciency that reduces ; 
power costs SELASRLU SE ON ES 


ben COR ATLON 
A LES | Cee - eee tee! MPR wren: we " 


SEE oF: 
Sue ba * 
stare < yf > 








Final Plans Announced 
For Ohio Welding Conference 
| TentH Annual Ohio Welding Conferey, 
| will be held April 7 and 8 at Ohio Sta, 
University, Columbus., under sponsors} 
of the Ohio State Department of We 
Engineering in cooperation with Ohi 
tions of the American Welding Society 
Included on the program of tec} 
sessions to be presented Thursday 
Friday is C. B. Voldrich, Ba telle Men 
Institute, who wil! speak on the streng 
of welded joints in thick aluminum | 
Safe practices in oxy-acetylene welding ay 
cutting will be discussed by James | 
Banash, consulting engineer. R. M. Der 
No. 4 FLUXINE. nf} owde r form nis, By-Products Steel Co., will talk 
“FLUXINE” Fluxes are the result of over —oo ee ee machine gas cutting procedures. 
fifty years of scientific research into the metal-joining _ 7 FLUXINE for welding all [he industrial use of modified 
field. There are 89 FLUXINE Fluxes . . . one for every pes of aluminum plate steel will be discussed by A. } 
welding, silver soldering, brazing, and soft soldering | 18C FLUXINE for gas an sick, Jr.. Marion Power Shovel Co. Cr 
operation . . . each with its own properties, designed om irogen weldin 
fer a particular metal-joining operation. All have 
been perfected not only for highest efficiency, speed, 
and long life, but for economy and safety as well. melt i on coppe , . 
FLUXINE Fluxes produce no injurious fumes to irritate na its a and on steel. — James F. Deffenbaugh, Federal Machir 
eyes or nose of the operator. , i with West- and Welder Co., will speak on resist 
‘ ine welders. E. A. Mallett, The Taylor-W 


tive design with welded rigid frames 
be handled by Martin P. Korn, consu 


engineer, 


Write on your company letterhead for a generous 


melting i soiaers on elk Co ‘ | abo jigs 1 
sample stating which FLUXINE Flux you desire. copper and its alloys Geld : paly | talk al : - = 
tures for resistance welding. Tooling { 


KREMBS & COMPANY oe laring resistance-welding production will be 
(Est. 1875) ver solders are s : cussed by William H. Kearns. Lustr 
Dept. G, 669 W. Ohio St., Chicago 10, Ill. most fluxes. Peele ere Corp. 


Further information about the conf: 


ence may be obtained from R. S. Gree 
7 Dept. of Welding Engineering, Ohio Stat 
University, Columbus 10, Ohio. 
* a = 























TRADE MARK REGISTERED U. S. PAT. OFF. 





Ductile Cast Iron Develops 





7 High Tensile Strengths 


{ NEW material described as duct 


M —~ N A a: iron is said to combine the process ad 
A N G lan | tages of gray cast iron (fluidity, castal 


and machinability) with the product 
(Trade Mark Reg. U.S. Pat. Off.) | vantages of cast steel. It was develope 
11-1342% MANGANESE-NICKEL STEEL the research laboratories of the Deve 


ment and Research Divisian of the Inter 


aoe tional Nickel Co.. Inc. 
| HOT ROLLED PLATES Ductile cast iron is characterized 


ef, graphite structure in the form of 5 
> a . ‘s : 
‘ 


pier 

UGHER ail / | oids, free from graphite in the flake for 

7 ever The spheroids are formed by the intro 
t 0 Y ay. tion into the molten iren of a nickel-1 

¥ r | nesium alloy. The new iron’s high el 
eal == modulus, high yield strength and duct 


| suggests its suitability for autom 





| farm, railroad and marine equipment 
} many types. Under stress it behaves 
Chute and hopper liners, power shovel and drag- ox ' tically like cast steel. In the as-cast 
line buckets, conveyor flights, etc., repaired with 2 ae oe | dition, tensile strength ranges from 85 
Mangano! Hot Rolled Plates often outlast new oe Ae on hat rol gow bese he artic grades ta 
TT a ent oenailie sonia P “Sg at rer Rage se 
stronger in use. Workhardens under impact and Re \ ee + een . 
abrasion to 550 Brinell. Hot rolled plates are 2s \ \ * - . 
easier to work with, too. Can be ene ane i ™ ata iC | White Metal Plant Opens 
er oe ef In Salt Lake City 
thickness, 48” x 120” or 144”. Tensile strength Heel ond Lip repaired Peg ea. ee 
up to 150,000 psi. Hot Rolled Plate | manufactured in a new branch. 
anutacturec in a new wancen jf 
opened in December in Salt Lake Cit 
& Write for your FREE copy of the “MANGANAL MARKETER”. Morris P. Kirk and Son, Inc.. “ye Ang 
| The company is a subsidiary of Nat 
NAME OF | Lead Co. Lead pipe, sheet lead and 
S T U | F yA = S I Cc 34 L E S Cc Oo. NEAREST valves will be distributed by the 
SOLE PRODUCERS on eam | Setting up of the factory is said to | 
9] N. J. svesthdelete Ave. esi deta 4 5. N. J. UEST result of the move of several battery m 


facturing plants to the area. 
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BETTER public understanding of industry 
sought by William J. Sampson, Jr., president 


of Industrial Information Institute 


Welding Man Heads 
Information Institute 


{ VARIED and practical program to tell the 
public in the Youngstown, O., area about 
idustrial problems and opportunities has 
been successfully carried out the past 18 

onths by the Industrial Information In- 
titute This aggressive organization is 
eaded by William J. Sampson, Jr., presi- 
ent of American Welding & Manufactur 
ng Co., Warren, O. 

More than 85 companies, banks, and 

isiness firms in Mahoning, Columbiana, 
rumbull and Mercer counties are mem- 
bers of the institute, which has as its main 
aim the relating of the story of business 
ind industry in those counties. “Today we 
realize that public opinion affects profits. 
that community relations affect profits and 
that we must open our doors to the public.” 
asserts President Sampson. 

School pupils in eastern Ohio-western 
Pennsylvania schools are being acquainted 
with the importance of the $2,600,000,000 
a year industry in their area. A series of 
textbooks, one for each grade from the 
hird through high school, is published to 
tell the young students how people earn 
their living locally and what are the nearby 
natural resources, local transportation, etc. 

Other projects which the institute spon- 
sors are an “Industrial Week” display, with 
many exhibits in downtown store windows 
f local cities; co-operation with county 
foremen’s associations; special industrial 
ours for school teachers and _ principals; 
‘open houses” by member companies: 
preparation of a manual which describes 
arious potential jobs: regular visits bv 
ompany executives to schools to talk to 
he pupils. A 16-page color cartoon book 
for children has also been distributed. 


3 ~ * 


Sutton-Garten Issues 
Anniversary Welding Catalog 


Tne thirtieth anniversary catalog of the 
Sutton-Garten Co., 401 West Vermont St.. 


Indianapolis 2, Ind., has recently been pub- 
ished. It provides a complete listing ot 
the are and gas welding equipment. sup 
plies and accessories handled by this dis 
tributor 
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Multi-Pic 


— THE FIRST 
REAL 
SG IMPROVEMENT 


IN WELD HAMMERS 
<a! PPEp 


Multi-Pic is the improved weld hammer with 

5 separate pic-pointed tool steel heads 

locked between free floating guide plates. Each 
single stroke of Multi-Pic gives five surface 

cleaning blows. The five picks adjust 

themselves automatically to the varied surface of any 
concave, convex or irregular shaped weld ond clean 
quickly, easily, with fewer blows. Pic points are 
hardened, tempered tool steel! which lasts indefinitely 


and con be resharpened. 


Repeater Brush whisks away loosened slag, oxides 

and rust in a jiffy. The unique design mokes it easy to reach into 
the deepest corners and crevices. The crimped oil hardened 
wire brush is provided with five quick and simple 

adjustments to compensate for weor and lasts five times as 


long as an ordinary brush. 


Mulfti-Pic is supplied with double 5-pic pointed ends or with duc 
5-pic and 25-pic pointed ends as illustated with or without the Repecter 
Brush. Extra Brushes—three in a carton. 


ORDER FROM YOUR DEALER TODAY! 

Try Multi-Pie in your own shop—eon your own work. Youll welcome the quick, 
cleaner work of this new weld hammer which follows the contour. 

If your dealer cannot supply you, write us for descriptive folder and name of necrest 


supply house. 


Patents Pending. 





BBB WELDING BRUSHES... 
, \ Ff ANY size 
ANY ree 

ANY crave 


There is a BBB Brush for every type and 
make of welding equipment. Each is de- 
signed as an exact replacement part for 
the equipment designated — each is guar- 
anteed to perform satisfactorily — each 
benefits from BBB's 58 years of manufac- 
turing experience. For Brush service you 
can depend on, ask your Jobber for BBB 
Brushes by name. 


A COMPLETE LINE OF CARBON WELDING SUPPLIES. In addition to Brushes, 


the BBB Line includes Keen-Arc Carbons, Carbon and Graphite Electrodes, Car- 
bon Welding Paste, Carbon Rods and Welding Plates. Write for indexed and 











B as =. KEEN-ARC CARBON. 





BECKER BROTHERS CARBON CO. 


3450 SOUTH 52nd AVE. CICERO 50, ILL. | 


A Low Pressure ACETYLENE PRODUCING 


—— PLANT 
that Charges 
up to 160 
CYLINDERS 
at ONE TIME 





SCHEMATIC 
PLANT ASSEMBLY 


The above sketch gives 
you a general view of 
the placement of the 
various units. that com- 
prise the plant. 





For the Prospective Gas Manufacturer this complete plant layout provides 
for extremely simple operation and exceptionally Jow maintenance costs. 
The entire plant is designed to provide ample storage room for filled tanks 
and compact enough for the Chief operator to observe all operations. Rated 
capacity, 2700 cu. ft. per hour. 


/) 
INDEPENDENT ENGINEERING COMPANY. Inc. 
pes E ae of ime We tevits 


CONSULTING - + Geseancn CYLINDERS AND GAS PRODUCING EQUIPMENT YOUR 


oO A ACETYLENE - OXYGEN » HYDROGEN - NITROGEN 
S7gu im 2 INQUIRIES 
Eos OU ONS 


Valuable Information 
At Purdue Conference 


Hetp in the Michael Golden Engineeri; 
Laboratories at Purdue University, La 


| fayette, Ind., Feb. 8 and 9, the 20th A; 
| nual Purdue Welding Conference offered 


to its audience a good chance to cat 
with recent welding developments. ~ 

Technical program was opened by Pr 
fessor R. W. Lindley, chairman of the mar 
ufacturing processes laboratory at Purdy 
and general chairman of the conference 
The single paper given Tuesday morning 
was by W. G. Fetter, manager, resistance; 
welding division, P. R. Mallory and GC 
Inc., who discussed recent developmen: 
in resistance-welding electrodes. 

Two resistance-welding papers were read 
Tuesday afternoon. How welding may r 
place soldering was discussed by R. } 
Smith, assistant welding engineer, Delco 
Remy Division, General Motors Cor; 
Methods of developing production welding 
techniques were suggested by J. R. Wir 
welding engineer, Delco-Remy Divisior 
General Motors Corp. Following the pres 
entation of these papers, Professor 0. D 
Lascoe conducted the visitors on a tour 
of the new machine tool laboratory of Pur 
due University. 

A varied program was started on Wednes 
day morning by Lawrence Naberhaus, ir 
dustrial engineer, The Cincinnati Milling 
Machine Co., who talked on weldment: 
versus cast iron structures. Uses of stu 
welding were presented by R. C. Single 


ton, customer engineering manager, Nels 


Stud Welding Division, Morton Gregor 
Corp. C. A. Heffernon of the Linde Air 
Products Co. talked about applications of 
inert-arc welding. 

“The Welding of Light Gauge Tubing” 
was discussed at the Wednesday afternoo: 
session by C. E. Daig, assistant superinten 
dent, Unit & Water Heater Division, Ser 
vel, Inc. Low-temperature silver brazing 
was the subject of a paper by A. M. Seta 
pen, engineering division, Handy and Har 
man. Professor Lindley gave the last 
technical paper entitled “Machine Flame 
Cutting with City Gas.” 

Closing address of the meeting, “What 
Welding Means to America,” was delivered 
by T. B. Jefferson, editor of THE WeELpIN 
ENGINEER. 

Though this was not the best attended 
of the 20 welding conferences that have 
been presented at Purdue University, th: 
consensus of opinion among those presen! 
was that it was by far the most interesting 
and educational. 


* Ad ° 


Harnischfeger Builds Office 
at Dallas to Serve Southwest 
Construction of a new office and ware 


house at Dallas, Tex., was begun recent] 
for Harnischfeger Corp., Milwaukee. This 


| is a one-story building with warehouse spac 


that will total more than 10,000 sq. ft. 
PH 50-ft span overhead electric crane will 
be installed. 

Entire line of Harnischfeger product 


| including arc welders and_ electrodes, 


power shovels, truck cranes, electric 
cavators, soil stabilizers and electri 


| cranes and hoists will be carried in 
| new quarters, 
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hieago AWS Section Wins 
\ elding Quiz Championship 


caco section of the American Welding 


a im 


ety sent the winning team to the an- 
intersectional “Quiz the Experts” 
ht sponsored by the Detroit section on 
11. Four cities sent teams: Chicago, 
troit, Grand Rapids and Fort Wayne. 
t vear the Chicago section‘won an in- 
national contest of the same type. 
hicago team members were: T. B. Jef- 
son, editor of THE WELDING ENGINEER, 
tain; H. A. Goodwin, Bastian-Blessing 
Co.; Dr. John Parks, Armour Research 
vision, Illinois Institute of Technology 
fe Es 
[welve questions worth 10 points each 


Pfeiffer, consulting engineer. 


ere presented to the contestants, provid- 
a possible 120 points. The Chicago 

m won 44 points to beat Detroit with 28. 
The Detroit section team was led by 
ick Ogden, Fisher Body Division, Gen- 
ral Motors Corp., and included E. H. 
Horton, Horton Welding Co.; Reginald 
imieson, Air Reduction Sales Co., and 
\. Fullenwider, Midland Steel Products 


( 


Third place was captured by the West- 
Michigan section of Grand Rapids, 
Mich. R. E. Kemp, American Seating Co., 
was captain. Other team members were 
Otis M. Flenar, Rudd Mfg. Co.; Clarence 
nkenau, National’ Cylinder Gas Co. and 
E. Y. Bunting, Kilpatrick and Martin. 
Anthony Wayne section from Fort 
Wayne, Ind., was captained by Harry M. 
Johnson, Wayne Welding Supply Co., Inc. 
Fellow team members were Max Clark, 
Wayne Welding Supply Co., Inc.; Virgil 
Beck, Beck Welding Co., Carl L. Gavy, 
K & G Mfg. Co. 
Judges of the contest were: J. J. Chyle, 
4. O. Smith Corp., Milwaukee; S. W. Snell, 


Odland Iron Works, Inc., Toledo, O., and 


}. G. Magrath, Executive Secretary of the 
American Welding Society, New York City. 
John F. Randall, Ford Motor Co., Detroit, 
acted as moderator. 


* + * 


U.S.S.R. Builds First 
Welded Railroad Bridge 


[HE soviet Union's first arc-welded rail- 
road bridge has been produced by the 
Molotov structural steel works in Dnepro- 
petrovsk, near the Dnieper Dam _ power 
plant. The Dnepropetrovsk works now has 
nderway a program for mass production 

welded-type structural steel for bridge 
iilding. 

Application of welded design to bridges 
lows the development of Russia’s first 

welded blast furnace for the Zaporozhye 
eel works. This was likewise a develop- 
ent of the nearby Dnepropetrovsk works. 

WUcGraw-Hill World News 


2 * - 
Aluminum Building Shapes 
Placed on the Market 


Reynoips Metals Co. is now producing a 
ne of standard architectural shapes in 
extruded aluminum. Shapes now available 
clude thresholds, window sills, jambs, 
yuldings, base mouldings, handrails with 
} : » e 
alusters, copings, and many others. These 
ems will be stocked by distributors in 50 


ties, 
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with TRINDL 
ARC WELDERS 


* * 
MODEL 125A WELDER 


A Big Money Saver 
For Any Shop 


Only 5 re) 
$ F.O. B. Factory 


Complete-Ready-To-Operate 
SAVES.TIME © REDUCES COSTS ® INCREASES PROFITS! 


This exclusive, easy-to-operate TRINDL WELDER is a big sever for any sho . MODEL 125A 
is ruggedly built . . . Can easily be carried right to the job and connected to any convenient 
properly wired 110 volt 59-60 cycle AC supply line . . . With it you can BUILD OR REPAIR 
auto and home appliance, farm implements and tools . . . Fabricate special shop equipment, 
jigs and fixtures out of prime or scrap sheets, bars and tubes and do hundreds of other repair 
and construction welding jobs when you need them and as you want them done. MODEL 125A 
has 16 heat stages ranging from 20 to 125 amps, handles 1-16" to 5-32" rods . . . Comes 
Complete Ready to Operate—Nothing Else to Buy. Also available for 220 and other voltages 
at slight additional cost. 


TRINDL WELDERS HAVE PAID HANDSOME PROFITS TO THOUSANDS 
OF SATISFIED JSERS—TRY ONE YOURSELF AND BE CONVINCED! 


Dependabie Trind| Welders, Welding Supplies & Ac- 
cessories are Available to Save You Both... Time 
and Money 










Write, wire or phone today 


FOR PARTICULARS AND CATALOGS 
Jobbers and Distributor Inquiries Invited 
Write for Selected Distributor Plan 


TRINDL PRODUCTS LTD., 17 E. 23rd St., Dept 





AR.-49, Chicage 16, It! 








A RANGE OF MODELS FOR EVERY WELDING JOB! 





For BETTER « » MORE EFFICIENT SILVER BRAZING 
USE THE NEW 


FLOX:POT 


for 
FAST 
EFFICIENT 
FLUX HANDLING 


. . 
Unit complete with 
6-ft. rubber cord 
and plug. 
e 

Fully automatic thermostat contro! set to keep 
flux at constant 180° temperature 
This pot provides a low-cost labor and materia! saving means of handling flux for Industria 
Silver Brazing. ECONOMICAL will pay its original cost in a short time by increasing 


brazing efficiency and output. Enables the user to extend volume of usable flux by 20°, water 
dilution with practically no splash loss. GET DETAILS NOW 


STEEL SALES CORPORATION 


3348 Sovth Pulaski Road, Chicago 23, Illinois 


4565 McRee Ave 529 South Seventh St 647 West Virginia St 
St. Louis 10. Me Minneapolis 15. Minn Milwaukee 4. Wis 


Kansas City 2. Me. e 227 Werby Bidg.. 39th & Main Sts 


1916 North Meridian St 
Indianapolis 2. ind 


5151 Wessen Ave 
Detroit 10, Mich. 
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Safe-T-Chek 


REGULATORS 
are a SURE BET for 


Type GC Safe- 
T-Chek Regula- 
tor—for use in 
both light and 
heavy welding 
and cutting. 


3441-B PINE BLVD. 





DEPENDABLE 
SERVICE! 


Only MECO can boast so many features 
—stainless steel valve nozzles, precision 
ground and checked under powerful 
magnification to assure accurate, uni- 
form regulation and longer life. Stain- 
less steel screw-clamped diaphragms 
provide for greater accuracy and 
strength because they are secured by 
torqued-on steel cap screws that neith- 
er crimp or distort out of shape. 


Built-in Safe-T-Chek Valves protect 
the regulator against sudden high pres- 
sures—with Multi-Seats for uninter- 
rupted production on the job. That's 
why MECO Regulators are always a 
sure bet for dependable service. 


ANODE of 400,000 volt X-ray tube being 
sealed in by skilled glass-blower at General 
Flectriec \-Ray Corp.'s Coolidge Laboratory 
at Milwaukee. Anodes are themselves checked 


by X-ray to search for porosity, other flaws 


\-Ray Units Serve 
Many Industrial Uses 
\ CABLE control casting in a 15-ton iron ore 
sucket suddenly failed. When X-rayed, it 
showed numerous flaws. Its replacemer 
was also X-rayed and found wanting. A 
second replacement was radiographed and 
ipon being found fit was installed to give 
ontinuously trouble-free service. 
“Peels” (cast cylinders some 20 ft lor 
ind weighing 6 tons) are being X-rayed 
before charging in open-hearth furnaces 
Such small parts such as brass orifice 
and gauges are also tested to determine 
their quality. Weldors’ torches are lik: 





- © 


NEW “70” SERIES 
A.C. ARC WELDERS 
© 4 MODELS — 20-335 AMPS 


@ NEW STREAMLINED CASE 
@ HIGH-EFFICIENCY DESIGN 


For light production—for 
maintenance and repair 
select the New ''70" Series 
Model that best fits your 
requirements. They're all 
quality-built, service-tested 
for long-time, trouble-free, 
economical use! 




















See your miller 
Distributor ! 


mi | | @r ELECTRIC MANUFACTURING CO. 


APPLETON, WISCONSIN 


wise X-rayed. 

X-ray diffraction units are also finding 
increasingly broad fields of applicatio: 
For instance, X-ray diffraction is used as a 
partial substitute for exposure tests in de 
termining the austenitic phase of certair 
heat and corrosion-resistant alloys. The 
related tool of electron diffraction provides 
patterns from very thin layers and_ ha- 
been found useful in the study of surface 
films of metals used for corrosion prote 
tion, 

Finally, many parts of X-ray units ar 
themselves checked by X-ray, before bot 
installation and after prolonged use te 
determine possible flaws. 

, i! Ps 
New Safety 
Under Water 
({ NEW automatic device perfected by the 
welding laboratory of the U. S. Nava 
Engineering Experimental Station, Ar 
napolis, Md., cuts down the current suy 
plied to a welding electrode when it 
not in use in order to lessen the danger « 
electrocuting the diver. The same gadg 
can be used in oxy-are cutting. 
fn “ * 
Ohio School Buys 
Welding Equipment 
Boarp of education at Wellington, O., h 
voted to purchase oxyacetylene weldir 
equipment from war surplus stocks. Ne 
equipment will be used in welding a1 
allied shop work in the Wellington publ 
| schools. Homer Barbe, industrial ar 
| teacher, will supervise the program. 








THE WELDING ENGINEER—April, 194° 








Western NWSA Meeting 


Has Good Attendance . O R W E L D | N G 


ry welding manufacturers and distrib- 
s attended the Feb. 22 zone meeting e ATA L O G S E R V | E E 
he National Weiding Supply Associa- | 

in San Francisco. Attendance was 
sidered one of the largest for the zone. Customers of Phe ss 
Savage, Arizona Welding Equipment 


Phoenix, Ariz., western regional vice- | comment on the c ooperat 
sident of the association, presided. | \ , tf : —_— 
The “Manufacturer's Responsibility to \ pl received and the individué 
Distributor” was outlined by Ralph E. : al —" 
7 =) ~ > 
id, assistant to the sales manager of approacn given Tc ‘ 
tor Equipment Co., San Francisco. EVER ' “) gs 
I quipmen Cisco ‘ pilation of each cata oa. 
per engineering, steadfast guarantees, ‘ 
xd operations instruction, an accurate 
npetitive picture and attractive promo- nheiey a ik . 
\C ,aTAaIOGS are 
nal and sales plans are up to the man Photolc gue C ] 
eturer, Mr. Todd said. Phe distributor compiled to . . . represen 
uld match this, he added, with effective 


cking and sales policies. 


+ 


clearly your merchandise to 
Other problems considered at round ta- 


discussions were written sales policies the weldina trage ... aay 

manufacturers and the need for mar- A 
s sufhcient to cover increased costs. All tise your products fo 
e conferees agreed that a buyer’s market a oe 
returning and that sales techniques must and potential custor 
improved. 


. ~ || your 5roa CTS 
Three new memberships were gained at i ? “ p tl 

he meeting: H. E. Bailey, Bailey Equip- cally 
ent Co., San Diego, Calif.; J. G. Duff, of Louisiana Welding Supply Co., Baton Rouge, La. 7 ; 





Gordon Duff, Los Angeles and G. M. Sims, 


ABSCO Welding Supplies, Los Angeles. Y bdsh; ‘ ri 
+ . . ‘7. te ung GC. 


Stainless Sheathed Dam Gates CATALOG PUBLISHERS- 
To Be Welded by Koppers Co. 600 W. JACKSON BLVD. - - - - - - CHICAGO 6, ILL 


TWENTY-SIX welded gates, each weighing 

tons and sheathed in stainless steel, 
will be built by the Metal Products Divi- 
sion of Keppers Co., Inc., for the Cone- 
maugh River dam in western Pennsylvania. 








The stainless sheathing is necessary be- 
ause of the high degree of acidity of the 
water, much of which comes from mines. 
The sheathing is %4-in. thick and is bonded 
to the “%4-in. steel of the gate face by 
a special process calling for intricate V- 
welds that must be made by highly skilled 
welders. Cylinders operating the gates will 


1180 be welded and X-rayed for soundness, EFFICIENT 
Each cylinder weighs 11,000 Ib. 
* * * 


Lectro-Weld, Inc. E C 0 N 0 M | C A L 


Formed at Cleveland 


Joun A. Campbell, Jr., and Lester J. Far- 

ber have formed Lectro-Weild, Inc., at DEPEN DABLE 

Cleveland for the fabrication of steel. Mr. 

Campbell and Mr. Farber are president 

and treasurer, respectively. " m 
Plant and equipment of the Manufac- Welding & Cutting 


turers Welding Co. was purchased by Lec- 
tro-Weld. An addition to be built will & Cc 
provide a total of 8,000 sq ft. for operations. PE IFY 


: ' , NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 


for 


New Distributors 
liran Metat Mec. Co., Bellefonte, Pa., 
as named Fulton Supply Co., 342 Nelson 
t., S.W., Atlanta, Ga. as a distributor for 
heir line of brass and bronze rods. 


. = 7. 
Reynotps Metar Co., Louisville, Ky., has NATIONAL CARBIDE CORPORATION 


amed The American Brass & Copper Co., | 
lakland, Calif., as a specialty distributor | 60 E. 42nd St., New York 17, N. Y. 
f Reynolds products. 





te nearest avoilab'e stock. 
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AWS Program Announced 


A . : SEK for Western Metal Show 
t right: Gyra 
tory mounted on . we 4 


COMPREHENSIVE technical program | 
positioner 


been approved for the Western Metal C 
gress and Expos.tion, at Shrine Civie Au 
torium and the Biltmore Hotel, Los Ar 
geles, April 11-15. The welding progra: 
Below: Com : dl is under sponsorship of the Los Angel 
pleted two-stage , x = s. 8 - i ‘ chapter of the American Welding Society 
ie ea a. : ; " 4 % At the Biltmore Hotel on Monday mort 
ed : ing, April 11, Charles A. Babbitt, vice 
president, Cal-Metal Corp., Torrance, Calit 
will discuss tandem-are submerged-me 





welding of line pipe. The automatic weld 
ing of pressure vessels will be described by 
Clinton E. Swift, welding engineer, C. | 
Braun & Co., Alhambra, Calif. H. W 
Sharp, chief engineer of the Stoody Co 
Whittier, Calif., will talk on developments 
in automatic hard-facing. 
Mantles are easily rebuilt by this Welding research will be reviewed in 
process of using MANGA-TONE three papers to be given Monday after 
i noon at Shrine Convention Hall. <A pane! 
N.M. and a mild steel electrode. discussion on welding metallurgy will be 
Warping due to welding heat is presented at_ the Shrine hall at 8 p. m 
practically eliminated. After rebuilding with MANGA-TONE a eta ip iin, death 2 tw ik 
n uesdda no £, TL é», 4 el 
N.M. RESISTO-LOY beads are laid on the rebuilt plate ribs, on ing sessions will begin at the Biltmore wit! 
the liners and mantles with the result that a rebuilt part will out- | a talk on electrode coatings by rr 
last and out-perform new parts better than 3 to 1. RESISTO-LOY ee See ee —-. 
: , Smith Corp., Milwaukee. Myron ) 
will not chip, spall or flake off under severe impact. MANGA- | Stepath, welding engineer, Puget Sound 
TONE N.M. enables you to do a better rebuilding job in a third Naval Shipyard, Bremerton, Wash., will 


a discuss cutting and gouging by arc-air 
of the time. processes. Silver-brazed joints will be the 


subject of a paper presented by A. M. 

RESISTO-LOY COMPANY e GRAND RAPIDS 7 MICH | Setapen, manager, engineering division, 
’ ; | Handy & Harman Co., New York City 

Tuesday afternoon will be open to allow 





Oe Fe Gyratory Crusher Liners and 


m Sn 


] 











visits to exhibits, but a welding design 
$ clinic will be held Tuesday evening at the 
_ Master Hands on Intricate Jobs use ee eee 
. & all. 
a Inert-gas_ shielded-arc welding will be 
the central theme of three papers presented 
|} on Wednesday morning, April 13, at the 
i rr ' | Biltmore. Tom E. Piper, chief process en 
Hi A Van tems nud thea gineer, Northrup Aircraft, Inc., Hawthorne, 
S NT Wil nA Nn Calif., will discuss the application of 
H i 





fie us 


he i my 


AY 
Lead [KS " 


Ii i inert-gas are welding to airframes and en 


* Fi! 
; zines. The new “Aircomatic” process is 


Sgn \S ss 2 >) Hl the subject of a talk by E. H. Roper, as 
yy ae S sistant manager, technical sales division, 
Air Reduction Sales Co., New York City 
“Heliare” welding in production will be 
discussed by F. J. Pilia, research engi 
neer, Linde Air Products Co., Newark. 
ae 


Non-ferrous alloys will be discussed it 


olil 
yi 


welding sessions Wednesday afternoon at 
Shrine hall. The welding of aluminum will 
be the subject of a talk by C. B. Voldrich., 
chief welding engineer at Battelle Memo 
rial Institute, Columbus, O. Kenneth M 
Spicer, technical service department, Inter 
national Nickel Co., New York City. will 
discuss welding of high-nickel alloys. Frank 
G. Harkins, welding engineer, Solar Air 
craft Co., San Diego, Calif., will present a 
paper on “Resistance Welding of Nickel 
Alloys.” 

Aircraft welding will be the subject of 
a panel discussion Wednesday night at the 
Shrine hall. 

Thursday morning at Shrine hall, a three 


PRODUCTS ~ - paper series on resistance-welding will be 


given. Robert T. Gillette, welding engi 

CORPORATION a neer, works laboratory, General Electric 

EMPIRE STATE BUILDING, Poe sc gad lee ce aga 
NEW YORK 1. NY. elhstgpae-> on 


resistance welding. Developments in re 
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stance welding controls will be discussed 


vy | ugene Lic a, electric al engineer, Doug 
is Aircraft Co., Santa Monica, Calif. J. H 
chief sales engineer, Taylor-Win- 
eld Corp., Warren, O.., talk 


hree-phase resistance welding machines. 


ooper, 
will about 

Thursday afternoon is again free and on 
Thursday evening will be held the joint 
anquet with the American Society for 
Metals at the Biltmore Bowl. 

Codes, safety and inspection will be the 
seneral theme of the last 
sion on Friday morning. Changes in pres 


technical ses 


sure-vessel codes will be reviewed by Elmer 
QO. Bergman, construction engineer, C. F. 
Braun & Co., Alhambra, Calif. The Cali 
fornia code for compressed gases will be 
George A. Sherman, of the 
division of industrial safety, 
Francisco. > 5. Artese, test 
Shell Chemical Co., Wilmington, 
will talk about 


of welded refinery equipment. 


liscussed by 
State San 
engineer, 
Calif., 
non-destructive testing 
* * * 


Less Chrome and Manganese 
If Russia Stops Shipments 


AMERICAN 


formed by 


importers were recently in 
trade officials that it 
may not be possible to deliver full quotas 
of manganese and chromium 


“increased requirements” 


Soviet 


because of 
at home. Thirty- 
five per cent of our imports of manganese 
ind 40 per cent of our imported chrom- 
will be affected if Russia stops her 
shipments of these minerals as threatened. 
Russia produces about 2.4 million tons 
of manganese a year, of which half is ex- 
The remainder is far more than 
enough to supply the Soviet steel industry, 
which estimated 
metric tons. 
American officials think the Russians are 
bluffing, floating a trial balloon to see how 
excited we'll get over it. Even if they are 
not, it will be possible for us to expand 
alternate sources of supply. For manga- 
that South Africa, the Gold 
India Brazil; for 
Rhodesia 


tum 


ported. 
has an capacity of 15- 


million ingot 


nese 
( ,oast, 
Turkey, 


Caledonia 


means 
and 
Southern 


chrome, 


New 


and 


GIRAFFE SKELETON of welded 
built by E. H. Daniels Associates, Pasadena, 
Calif., for Standard Oil of California’s entry 


rods was 


in the Tournament of Roses parade this year. 


It's a mew way to use welding! 
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= TUF-COTE 


*Optically Perfect 


*Crystal Clear 


, sactéc ~~ 
UNCOATea Sse 


Prescription Lenses or Plano Industrial 








iy Arc welds! 


New: 


ip Spot Welds! 


~ WALLACE 


OPTICAL COMPANY, INC 


12334 Eest Jettersce Avense DETROIT MICHIGAN 


s! 
it Solders and Broze 


5 KVA Spot Welder and 120-Ampere 


Are Welder in One Combination Unit 


$295.25° 


as shown 


both for considerably less than the cost of separate units! 


DELTA “DUAL-WELD” 
COMBINATION WELDER 


Spot weld, arc weld, braze 
solder you can do a 
with this new Delta ¢ 
Welder. You can work 
wire, without burning 
ing—and spot weld u 


tee] product 
Steel On & proau 


uni 1 
of any 
welder « 

That's 

sign, careful eng 

high- production methods. 


s 


Delta is a name you 
can count on for high 
quality. True, it's 
Dew name in welding 


mbinatior 


* MILWAUNEE 


But in many 
other industries 
low-cost Delta 
Machine Tools 
have long been rex 
machines availabie 


Hare 


gnized ast 


your nearby 


; many wes 8" No Other Welder Like It! 
see the new Delta § KVA Spot 
Weider and Delta Portable Arc 
Weider, And ask about 
buying on eas: is) 


venient tir 


look af these feotures: 

@ One-piece @ Co 

Welding Horns Cur 

@ Simple @ 10” Throot 
Contactor Depth 


@ Wound Trons @ Double 
former Core insulated Coil 


broted 
ent Scale 
e payments 
Send for descriptive 
Bulletin AD-453 





| DELTA MANUFACTURING DIVISION | 


@ Ful! Spot Weld Pressure Adjustment 


ROCKWELL MANUFACTURING COMPANY 


UW AUEEE t WESCONTEN 

















Railroads Use New 
Ultra-Violet Inspection 
\{ METHOD of inspecting parts that makes 


use of a fluorescent liquid and ultra-viole 
light is gaining wide application in rail 


road shops, according to Ray McBrian 
engineer of standards and research, Denver 


& Rio Grande Western Railroad. The 
DESIGNER J method is said to be four to five time: 
| = faster than any dry method of inspection 


Complete inspection of an axle can be 
made in about two and one half minutes 
\ check of the wheelseat and the journa 
requires only 90 seconds. 


7 The two fluorescent-liquid inspection 
RE'S A BOOK To HELP YOU methods used are commonly termed “mag 
eee naglow” and “zyglo.” In the “zyglo” pro 

eee eel . . . 
ess, a fluorescent liquid of high penetrat 
ing power is used as a bath for the part 
The surface penetrant is then removed 
and the part placed under ultra-violet 


VW light. If there are any defects in the 
GN material, the fluorescent liquid remaining 
in the cracks will glow. 


For magnetic materials a special paste 
is mixed with oil to form a suspension of 


7 fluorescent ferro-magnetic particles. A 
magnetic field is then induced in the part 


to be inspected. The leakage field around 
a defect attracts and holds the glowing 
particles, thus giving definite indications 
of the location, extent and shape of the 
a : : defect. 
/ chapters containing complete Pon i 7 
’ ; General Electric Increases 
data tor those engaged in welding Service Facilities in West 
design. In _ ci ; 10 . i TQ NEW service shop-warehouses in Salt Lake 
S iddition to considera City and Seattle, Wash., will provide ex 
tion ot basic desig ro > : re panded repair, maintenance and warehous 
Sige pr ble Ms, there ing facilities for service on General Ele« 
is included a number ot single tric apparatus in the mountain states and 
Ss the northwestern U. S. 
yages ot data. These are or ’ Equipment and construction worth $500, 
pag | ita Che se are groupe d 000 will increase warehouse space 50% and 
to give pertinent data on welding ates Se Speity Se meme aes ee 
‘ of motors, generators, control devices, etc.. 
processes, weld joints anc! stresses at Salt Lake City. The enlarged appara 
: } , tus service shop at Seattle provides heavy 
welded design, cost materials pipe equipment repair and reconditioning, air 
S ‘ ve craft equipment servicing and a manufac 
data and engin , Tr] o tables turing section in which all types of stand 
= Seer sg tables. ard and special control and switch gear 
are produced. 
a7 * > 
Order Aluminum Cars 
For London Subway 
An order for ninety cars for the District 
Line Underground (London subway) has 
been placed by the London Transport 
These cars will be made of aluminum alloy 
and are expected to cost $5,000,000. The 
Metropolitan-Cammell Carriage and Wagon 
Co. at Saltley, Birmingham, will fabricate 


° 
the coaches. Aluminum will come from 
L.C.I. Metals Division at’ Witton, Birming- 
$1.50 er copy ham. First of the cars are expected to go 
into service some time in 195]. 


« iS a —McGraw-Hill World Ne: 
+ * * 


New Publication for 
Order Today, from Distributor Salesmen 


THE WELDING ENGINEER tis ius anes ene cee 
16-page publication called “Eutecrod-of 


330 W. 42nd St. New York 18, New York the-month.” Each issue will cover the 


features, applications and properties of one 
| particular electrode or welding rod. 
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The Technical Slant 


Welding Design 
inG Desicn HanpBook. Compiled by 
Jefferson. Published by The Weid- 
Engineer, New York City 18, 1948. 
r, 8x11 in.; 86 pages. Price $1.50. 
e seven compact chapters of this hand- 
contain a wealth of information for 
responsible for welding and welded 
in industrial plants. No matter 
er the designer, engineer or super- 
is called upon to design a structure 
specify materials, processes and equip- 
to be used in its fabrication, or 
y is in search of engineering tables, 
of the answers will be found in WeELp- 
DesicN HANDBOOK. 
e first chapter presents in ‘concise 
sheet form information pertaining to 
xxyacetylene flame. welding fluxes, 
e-cutting, electrode classification and 
lards, resistance-welding fundamen- 
and welding control tubes. Chapter 
overs welding symbols, weld stresses, 
t design and tank design data. 
extremely compact section on weld- 
lesign gives such information as de- 
approach; material selection, methods 
fabricating; metal, time and cost sav- 
factors and fundamental welding de- 
data 
closing chapter of the WELDING 
GN HANDBOOK contains such engineer- 
g tables as trigonometric solutions; con- 
on tables which cover practically al 
conversion information wanted by 
engineer, as well as tables on weight 
measures, decimal equivalents, ete. 
e all of the material has been re 
ted from THe WELDING ENGINEER, it 
ere compiled in one cover into a sin- 
handy volume of pertinent up-to-the- 
ite design information. The book is 
ghly recommended for engineers, design- 
supervisors and others who are inter- 
ain we ing. 
* 


Steel Fabrication 
STEEL PLATES AND THEIR FABRICATION. 
Edited by Lionel S. Marks. Published 
Lukens Steel Co., Coatesville, Pa., 1947. 
Cloth, 6x9 in.; 408 pages. Price $5.00. 
STEEL PLATES AND THEIR FABRICATION is 
omprehensive treatise on the science of 
el production. Opening with historical 
lata on early steel making in this country, 
book carries the story up to such 
dern processes as forming, flanging. 
pressing, flame-cutting, welding, riveting 
and fabricating assemblies, pressure ves- 
els and tanks. Such present-day produc- 
’ problems as the effect of plate width 
fabrication costs and the strength of 


t plates and shells are reviewed. Each | 


rt of the text is illustrated. 
Commercially standardized formed plates 
h as flanged and dished heads are dis- 
ssed, and detailed analyses are given of 
strength of plates subjected to a wide 
ge of support and loading conditions. 
Welding and flame-cutting are discussed 
several chapters and will be of special 
rest to all readers of THe Wetpine 
'NEER The final section of general 
gineering information, mathematical and 


version tables will be useful. 
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PLAIN AND ALLOYED GREY IRON 


WELDING RODS 
MOLY (HI-STRENGTH) RODS 


CAST ALUMINUM 


WELDING RODS 
THE CHICAGO HARDWARE FOUNDRY COMPANY 


2049 COMMONWEALTH AVE. - - - - NORTH CHICAGO, ILLINOIS 





HARMFUL FUMES ON-THE-JOB 


—with no connection to outside air! 





Welding fume Exhavster 


Here is a complete and compact unit for re- 
moving welding fumes from the air of confined 
spaces—so simple that any welder can employ SELF-CONTAINED 


it without assistance in setting up. Assures safe 
clean atmosphere, protecting the health of 
workers and promoting increased production. COMPACT 

Scientific in principle—practical in operation SIMPLE TO USE 
—requires no hoods, fixtures, or connection SASY TO MAINTAIN 
to ventilating ducts. 


LIGHTWEIGHT 


Write for complete construction and operating details on this outstanding 
new M.S.A. develop t—request descriptive Bulletin No. CU-!. 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS PITTSBURGH 8, PA 





At Your Service 


1949 
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When heavy, unwieldy weldments like these diesel crank cases 
can be quickly swung into any position so that every weld is 
made downhand—that's efficient welding! 


Weldors spend more time welding—do better welding at lower 
cost when they work with C-F Positioners because these hand 
and/or power operated machines reduce positioning time to a 
minimum. Investigate the cost-saving advantages of C-F Posi- 
tioners. They pay their way in any company. 


Write for Bulletin WP24—an illustrated circular detailing the 
Specific advantages of C-F Positioners. 






CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 


Cullen-Friestedt Co., 1309 S$. Kilbourn Ave. : 











WELD PIPE 


Faster... Easier... Truer 


WITH 


JEWEL PIPE 


CLAMPS 


They align pipe perfectly and hold it secure 
for tacking. On in a minute—off in ten 
seconds. Two sizes, '; to 8 in.—S8 to 16 
in. Rigid construction resists strain, heat, 
and abuse. 

Other Jewel Clamps for Ells, long and 
short turn—for Flanges—for Headers. Also 
Pipe Marker, eliminates patterns for holes 
and saddles. 

So simple—so easy to use—Jewel Tools 
are proving big time-savers in refinery 
piping fabrication and erection. 


Write Today for Details and Prices 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 











G2 
positioned welds 
mecn better, more 


economical welds 


@ Worn grouser shoes, retipped 
with BULLDOG TRACTOR GRIP-LUG 
provide deep-biting traction on any 


terrain .. utilize full engine power. . 
save time, fuel and often contracts! 

Write for complete information, 
or contact your equipment 
dealer for details. 






Sole Producers 


ALLIED STEEL PRODUCTS, INC. 


7831-35 BROADWAY CLEVELAND, OHIO 
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R. P. MceMittan has been appointed vir 
president and general manager of Southe 
Oxygen Co., Inc. He will have general 
rection of the company’s sales. Othe; 
officers are: R. B. Swope, president 
W. N. Howson, secretary: R. L. Swop: 
treasurer: H. E. Esy, assistant treasurer 
Board of directors includes R. B. Swop: 
R. P. McMirttan, W. N. Howtson, R. | 
Swope, J. K. Moyer, H. T. Bissecre 
James M. JoHNston. 
> + + 


Dr. Joun F. THompson has become pre- 
dent of The International Nickel Co. of 
Canada, Limited. Dr. Paut D. Merics 
has become vice-president and Henry S 
WINGATE has become a vice-president wh 
continuing as secretary. 
x * 

Cuarctes T. Morcan, Beverly, Mass., 
been appointed New England sales rey 
resentative of Sperry Products. Inc., mak 
ers of ultrasonic inspection instruments 


~ = 


James K. CatnHoun has joined The Bas 
tian-Blessing Co., Chicago, as a sales eng 
neer for RegO welding and cutting equi; 
ment. 
* * 

Vincent A. Scumuipt, formerly producti: 
manager of Baker Bros., Inc., Toledo, O., 
has joined the Nelson Stud Welding Diy 
sion of Morton Gregory Corp., Lorain, O 
His territory will be 
northwestern and central Ohio and _ nort} 
eastern Indiana. 

* * aa 


as a field engineer. 


Dr. G. V. StotrMan has been appointed 
director of research and engineering for 
Air Reduction Co. He has been ass 
ciated with Airco’s development of stee¢ 
making processes using large quantities of 
oxygen for combustion and chemical r 
agent purposes. 

+ = = 
JosepH F. Zitmann and Troverse | 
Scumipt will direct a new district sales 
office in Knoxville, Tenn., for Ansul Chen 
ical Co., makers of dry chemical fire ex 
tinguishers. 

2 * + 
Eveene S. SHeassy has been appointe 
general staff manager, general sales dis 
sion, of United States Steel Supply ‘ 
Paut C. Van CLeave has become distric! 
manager of the Los Angeles warehouse 
the company. 

*” i 

Tuomas E. Berry has been appointe 
manager of domestic sales for All-Stat 
Welding Alloys Co., Inc., White Plains 
N. Y. He was eastern seaboard regiona 
sales manager. 

* > : 
Joun A. Hitt, president of the Air Re 
duction Co., Inc., has been elected a men 
ber of the board of directors of the Com 
merce and Industry Association of New 


York, Inc. 








OR 


) 
' 
‘ 





































































| | Harry Nooter has been re-elected chair 
5 man of the board of John Nooter Boiler 
Works Co. St. Louis. Etwer J. Nooter 
° a | has been re-elected president. R. J. Rya» 
has taken the new title of executive vice 
president. S. C. Tracey is vice-president 1 
| and treasurer. H. A. Fritu, also elected 
| vice-president will continue as plant super 
intendeni. Herpert H. Koch was named 
secretary, 
| * * * , 
it Water A. Jayme has been promoted to 
general superintendent of the Gary, Ind.. 
( works of National Tube Co 
| + > 
¢ | Frank H. Stoner has been named general ' 
\ manager of the Allis-Chalmers Mfg. Co.’s " 
| Norwood Works. 
Myron Zucker has been named represen 
G-S$ EYE SWEEP tative for the Precision Welder and Ma 
DOUBLE PURPOSE ~ MAGNET AND LOOP chine Co., Cincinnati, in southe ast Michi You'll prefer this HOBART 
: ; gan and Toledo, O electrode for 
removes metallic particles, dirt, 9 * 
> chips, foreign matter from the eye. $ 50 Speed and eose of handling. An excel 
: : 5 | Mac L. Crews has joined the industrial lent electrode for all positions and poor 
_ Magnet picks up iron or steel. Flexible loop | ales force of Mine Safety Appliances Co.., Sup enh. 
for cinders, dirt, etc. - > 
y cg Pittsburgh, Pa. 
Easily sterilized. Hard rubber carrying case. + . * Here is the electrode thot is first choice 
‘ of welders and management for its out 
ORDER DIRECT TODAY OR SEND FoR LiTeraTURE | !lARRY S. Ditcner has been appointed standing arc characteristics now 
oe manager of the plate and welding division being standardized by lorge and smo 
| ee’ TO SAP ETY of General American Transportation Corp.. shops everywhere. 
GENERAL SCIENTIFIC at Masury, O. — The Hobart No. 12 lets you use higher 
——— welding currents with less clean up time 
Bas Equi 4 tid COMPANY Cuarces Fette has retired as superinten due to the exceptionally low spatter loss 
g TESTED INDUSTRIAL SAFETY PRopDUCTS dent of Republic Stes ] ( orp "« butt weld ‘ f 
ste You pay no premium for this electrode 
pus] 275! W. Huntington St., Philadelphia 32, Pa. and continuous tube mills Roy Cast that guarantees high quality, uniform 
has been named to replace him. welding. A trial will convince you 
DEALERS: WRITE FOR INFORMATION * * * : 
Send for Sample Kit today. Use the cov 
Dr. Georce E. Zieccter and Dr. Crayton pon below or write and tell us the noture 
,O | O. Donrenwenp have been appointed di of your work. Free samples will be sent 
Div | rector and assistant director, respectively, Use them. Compore. See how much faste 
,U of the Midwest Research Institute, Kansas easier, surer your welding con be done 
> || W-AL-CO RODS |/c.' | | 
for Welding of ALUMINUM | C. R. Terry has organized the Terry Ma | 
chinery Co.. Hanna Bldg.. Cleveland, as a " oe 
ELECTRIC AND GAS sales agency for metal working machinery. 
| | ee 
. WELDING | Kempton Dunn was elected vice-president FREE! Accessory catalog 
te een When and Cyrus E. Brusu was elected secretary Quality welding and top efficiency is 
s | of the American Brake Shoe Co. at a re oe ee oe _ ee : 
TYPES 25, 43 and 52 cent meeting ot the board. — ee ~ a . 
° convenience and sofety 
Brazing 716 = ‘ * : 
Protective clothing, shields, elec 
Puitie H. Crapp, Jr.. has been appointed trode holders, tools and mony other 
I sales manager of the Engineered Castings welding items of finest quolity ore 
sa Division of American Brake Shoe (€: available in complete HOBART line of 
he James J. Netson has been named eastern accessories. Check coupon for catolog 
manager of the National Bearing Divi = 
; y. ~Mobart Brothers Company 
sion of the company. Maynarp B. Terry : 
has be pointed president of the C eatales Box U-49!, Troy, Ohio 
la een appointed vice-president o 4 on 
nte {merican Brakeblok Division you ont =. Gne of Ge werld's Tanger 

; | »-e = oral builders of orc welders 
di “ 

; FOR CAST ALUMINUM | Dr. Emory N. Kemer has been appointed a Cece eercerersseeens tee Be 
tr | associate director of Southwest Research « HOBART BROTHERS (CO., Bex U-49i, TROY, OHIO - 
e Use Extruded Rods Institute in Houston, Tex 3 ——-Please send samples of HOBART ELECTRODES. ° 

* * * . © work is . 

Types 142, 195, 355 and 356 Died ° ° 

° 1 eee « NAME e 

as for Better Welding r H . - . 
* ‘,EORCE SS. ERREN, welding engineer tor ° 5) ° 
: " . “ © . FIRM —_ = 
ta 3/16" size only the Seagrave Corp. Columbus, O.. died | * ° 
a | suddenly from a heart attack on January + ADDRESS _° 
: Aluminum Solder 28. Mr. Herren was interested in welding | - ° 
. for many years and was one of the pio . - a . 

White Metal ‘ = j $ - = ‘FREE Electrode " Accessories Arc Welder * 

neers in the development of welded fire ° Catcleg ~~ Cotcleg Cotaleg ° 

R . . fighting apparatus. He was one of the or . 5 LE . 
ner Welding Alloys Manufacturing 0, | | anizers of the Columbus Section of the | > gall 

ol | American Welding Society and was secre ° - 
‘ 744 Broad St., Newark 2, N. J. “ arty : : 

‘ | tary-treasurer of the section for the past . . 

| eleven vears. je ° 
' ** ~*eeee® 
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How to use the ait ae ioe < S “ANTI-BORAX” 
OXYACETYLENE 4 | pow Kar Sa 
TORCH ees |... 


Fluxes 














more skillfully 








on every-day —— New Submerged-Are Method 


2,459,242. Fravk  Rorut Niagara 


welding jobs - <2 Falls, N. Y Assigned to The Linde Air 
& Products Co Filed June 30, 1945. Issued 
X 18 1949 so IMPORTANT . . e e 


Jan e 
H ERE is a practical manual that — YET COST SO LITTLE 


explains both simple oxyacetylene : “g 
techniques and the advanced meth ane 3°) E “Anti-Borax” Fluxes are GOOD... they 
refinements that have been develope¢ +} oa oe are GUARANTEED. For best results in 
sbleresr yg ateadeparad lela sae> pliable, — ak =) welding cast iron, brass, bronze, malle 
use of the oxyacetylene fame oure tat pe aN able iron, stainless steel, and aluminum 
in easy stages through t itting, bror A use “ANTI-BORAX” Fluxes. 

: é W CLS No. 1 Cast Iron Welding Flux 
PLUS practical tips ae ernldinat cof 3 N 2 8B ‘ Fl F 8 
on operating your own : ; sb teas ~ o. razing ux or rass, 
job-shop variou alloy oO > . Bronze, etc. 
e Analyzing shop over- rhe (el ka The new feature of this submerged-ar No. 4 “‘Brass-Cast” Flux for Bronze 
ees up a cost niqu now bei | process is a small fusible trough (D Welding Cast Iron 
system sinedl as omer” above) which only allows the powder to No. 5 Aluminum Flux for Cast 


¢ Job estimating occupy the top part of the groove, leaving Aluminum 
¢ Forms, codes and 














regulations ligt n ae 7 ” | the bottom substantially empty. When No. 8 Aluminum Flux for Sheet 











welding starts, the trough melts and com- Aluminum 


Just Published bines with the filler nie tal to complete the No. 9 Stainless Steel Welding Flux 
No. 11 Tinning Compound 


0 XYA C ETY L E N - iia aa No. 16 Silver Solder Paste Flux 


Send for free samples 


WELDING and AON maces 


ANTI-BORAX COMPOUND CO. 


C U T T i N G | ied <<] FORT WAYNE, IND. 


By STUART PLUMLEY 
Revised by T. B. Jefferson 
Editor, The Welding Engineer 
345 pages @ 8!/, x 11 @ $6.50 


\ OU'LL find everything in this book Weldor’s Glove 
from basic information on lighting and ad- 2 460.413. 
Justing your Sone eer t the pre heating land. Ore. Filed June 11. 1945. Issued 
that insures best results in welding alumi Feb. 1. 1949 
num castings . everything from laying nla si —— 
out a templet for cutting a 90-degree elbow The outer shell of a weldor’s glove has 
to using a soft solder to smooth out dents in a smooth seamless surface over its back 











Sanrorp J. Erretr, Port- 


automobile fenders and palm. A single seam extends across 
Detailed Instruction on Pipe Welding the finger tip end and along the finger 


, ‘ edge. The thumb portion is attached to | 
Here's the information you need to make | 

ay a 1 , the hand portion with a seam around the 

you a finished pipe weldor how to pre- \ 

pare the edge of the pipe mark the line | "85° of the thumb oe eee ee 

of cut accurately make a templet to cut across the thumb tip and down the outer | G OV ER N ORS 

a 90-degree Y-branch . weld a joint be- | edge of the thumb. Glove liners are a rs 

tween pieces of 2-inch pipe protect the | pair of identical blanks fastened together 

wood-work during the welding of a pipe | witha marginal seam to make them usable 

joint . . . what to do wich either left or right hand outer shells. 

about expansion and ak: Sadbes: eeacte ‘ ¢ 

contraction in welding and large-as-life Solderi I 

large diameter pipe, drawings explain and Soldering tron 

. ae aa Sa make crystal clear | © 479 27 on oe ot 

and many other spe- quate Glid dhecenad -.459,371. AtteN T. Foster, Chicago, 

cific job aids. in this guide Ill. Assigned to Electric Soldering Iron G 8) V E R & 8) rq hot 
Co., Inc.. Deep River, Conn. Filed Dee. e 
19, 1946. Issued Jan. 18, 1949. 


o~ BELT-DRIVEN UNIVERSAL 
McGraw-Hill Book Co., 330 W. 42d St.. NYC 18 i - : : : . . TYPES FOR ALL ENGINES 


= — Plumley’s OXYACETYLENE WELDING 
AND CUTTING, (4th Edition) for ten days’ exam! - i. 
nation on approval. In_1¢ vill remit, $8.50 Special Governors for Chevrolet, 
plus a few cents delive ha F retur the bool y . 
Postpaid. We pay delivery charge if you send cas Ford, Chrysler, Willys and most 
with this coupon. Same return privilege rs 
other standard engines. 

® 
Address The shaft of a new electric soldering See Your Welding Supplies Dealer 
is ss — may be — _ oo lengths or waite to 

| or various size joDs Dy oosening screw 
Company : (14 in drawing) and moving it to desired THE PIERCE GOVERNOR Co., INC. 
position. The handle is a flat finger-grip 1607 Ohio Ave. Anderson, Indiane 
type through which the conductor runs. 


Name 


City. 


Position. . 
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HAVING A 
METAL JOINING 


PROBLEM? Ask. Us— 







<u Aorqponaians 
EUTECTIC 


WELORODS 


Eutectic Low Temperature Weldrods” 
can solve it for you the modern way 
by joining metals at low heat — 
avoiding distortion, stress, warping, 
overheating. 


_— J00 ALLOYS 


Gas or A anu 

or Arc WELDING 

BRAZING SOLDERING 
ard Surfacing 

Fluxing problems 


Write to sole manufacturer — 


EUTECTIC WELDING ALLOYS CORP. — DEPT. F 
40 Worth Street New York 13, N. Y. 
Chicago, Cincinnati, Cleveland, Dallas, 
Detroit, Los Angeles, San Francisco, etc. 












160 Field Engineers to Help You 


SPOT WELDERS 


BUTT WELDERS 
GUN WELDERS 
WELDING TIPS 


a 





Eisler manufactures 

a complete line of 
RESISTANCE 

SPOT WELDERS 
all types of Welding 
SIZES FROM 


for 


4 to 250 KVA 


TRANSFORMERS 


2 PRADE O8 SOS RARE Ta. OD 
LIGHTING 
FURNACES 


POWER 


PHASE 
CHANGING 


Ct 
STYLE Me TR-IZ0 ETC 





Eisler’s Transformers are Built to Suit Any Job 
From '/, to 250 KVA 


siso Manufacturer of Machinery for the Complete 
Production of Incandescent Bulbs, Radio and 


Electronic Tubes 


EISLER ENGINEERING CO., Inc. 


CHAS. EISLER, Pres. 


49 So. 13th St. (near Avon Ave.), Newark 3, N. J. 





Electrode Holder 
2.455.108. Hecror Braurecarp. Ltica 
Mich. Filed Oct. 8, 1945. Issued Nov. 30, 
1948. 


RASS VENT VSR eeeeee:, 
— a 





An electrode holder comprises a pall 
of pivoted members, one of which is of 
tubular form having a slot opening through 
one end. An insulating casing encloses the 
tube which has at its forward end a portion 
of greater thickness than the thickness of 
the tube. A copper block is secured in sur 
face contact with the thicker portion of 
the tube and has a surface extending out- 
wardly of the slot. The surface has a 
series of grooves at various angles to the 
longitudinal axis of the block. One of 
the pivoted members has a terminal por 
tion parallel with the surface of the 
block when in contact. 


> 7 


Pipe Fitting 
2,449,754. Oskar Seitz, Baden, Switzer 
land. Filed Aug. 25, 1945. In Switzer 
land, Dec. 20, 1943. Issued Sept. 21, 1948. 


A universal pipe fitting for welding pipe 
ends of the same or different diameters 
includes a unitary connecting membez 
having at least one integral extension nip- 
ple of substantially tapering form. It com- 
prises demarked integral severable sections 
each having a diameter at the point of 
demarcation corresponding to a standard 
pipe size. Upon the severance of any 
selected one, an end surface will be pro 


vided on the remaining unsevered part. 

















Spot Weld Tester 

2,453,576. Fraser B. Jacos, Lynn, Mass., 
assigned to The Electroloy Co., Inc., Bridge 
port, Conn. Filed Mar. 2, 1945. Issued Nov 
9, 1948. 

A measuring head for a spot-weld cou 
pon-testing device comprises a spring and 
means for transmitting movement from a 
gripping head of the device to the spring 
Measuring means indicates the deflection 
of the spring and other means retain a 
reading of the indicating means. Last 
mentioned means comprises a plunger for 
transmitting movement from the spring to 
the indicating means. The plunger has 
a tapered notch and a friction pin resting 
in the notch and being urged against the 
tapered surface. 
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The Welders Favorite 





THE IMPROVED “ROUND FILE” 


GAS LIGHTER 


Many superior design and construction 





SAFETY GAS LIGHTER CO. 








features combine to make the Improved 
Round File’ the most efficient and 


economical torch iighter 


An unusually large file area (approx 


one sq. in.) is provided. The file is of 
superior quality, hardened in our own 
factory. Spark metal is of large diam- 
eter and the patented cartridge hold- 
ing the meta! locks exactly into posi- 


tion permitt ng nstant rep acemen? 


(Est. 1901) 
LYNN, MASSACHUSETTS 























THE BEST IN 


WELDERS GARMENTS & GLOVES 


“SAF-T" 


The ACCEPTED Line of 
PROTECTIVE LEATHER 
CLOTHING & GLOVES 


GLOVES 
COATS 
APRONS 
PANTS 
OVERALLS 
CAPES 
BIBS 

@ SLEEVES 


Illustrated No. 627--Cape & Bib 


Write for New Catalog Sheets on 
Welders’ Clothing and Curtains 


ALJAY MFG. CO. INC. 


1516 Callowhill St., Phila. 30, Pa. 








WELDING 
AND 
BRAZING 


FLUXES 


1. TIME SAVING 2. QUALITY 
PRODUCING 3. PERMANENCE 
IN RESULTS 4. COST REDUCING 





%& When you are welding er brazing get 
the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
‘livers quality results mere easily and 
inexpensively. 


%& Make your own test of METAL BOND 
products. Find out why METAL BOND 
is so widely used and why users stand- 
ardize on these products. 


%& Send for our handy-size catalog now. 
It contains much helpful welding, brazing 
and soldering information. 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 








Automatic Are Process 
2.160.990, Joun A. Kratz, Yonkers, 
and Henry G. THuomMa, Rutherford, 
Assigned to nde Air Products Co 
5. 1946 ssued Feb. 8 1949 








Plug welding, intermittent welding and 
production-line weld ne are performed by 
a new process which involves high-frequency 
starting and automatic timing \ high 
frequency potential Is maintained be 
tween the workpiece and welding electrode. 


W ard the work The 
h-f potential is automatically stopped and 


which is slowly fed t 


the work and electrode commence relative 
transverse motion when the voltage drops 
of welding. When 


the welding operation stops, the OY 


coincident with the start 


continues to move transversely. 

For submerged-melt§ plug welding the 
same process is utilized to feed a rod at 
a slow rate into a powdered flux toward a 
site for plug welding. The h-f potential 
stops and rod-feeding rate increases when 
welding potential drops with the start of 


welding. 








ons@'n * 


Electrode Holder 


2.460.889. Eart |. Larsen, Indianapo- 
lis, Ind. Assigned to P. R. Mallory & 
Co., Inc., Indianapolis, Ind. Filed May 
28, 1946. Issued-Feb. 8, 1949. 

An ejector-type resistance-welding elec 
trode holder has its ejector operated by a 
piston. When the piston is moved to elec 
trode ejecting position, it automatically 
closes the cooling fluid inlets and outlets. 








R-W Electrode Dresser 


2.458.928. Percy E. Brooxs, Wood 
ridge, N. J. Assigned to Western Elec- 
tric Co., Inc... New York City. * Filed 
April 6, 1946. Issued Jan. 11, 1949. 

Welding fixture for welders with two 
electrodes in parallel planes. Jt has a 
wear-resisting element around the first elec- 
trode. An insulating member is also ad 
justably mounted on the first electrode to 
support the wear-resisting element which 
acts as a guide for an abrasive tool to 
clean off the other electrode. 


THE NEW “SUPER DE LUXE” 
GAS CYLINDER TRUCK 
“SMOOTHEST TRUCK AFLOAT” 


\ 4 MODELS 





CT-600—carries 244 Oxy 
gen 100% Propane Cy! 
inders 


CT - 500 — carries Ony- 
Acetylene Cylinders of 
100 to 285 cubic feet 
capacity 

" CT - 250 — carries Oxy 
Acetylene Cylinders of 
60 ‘o 120 cubic feet, 


CT - 100 — carries Oxy 
Acetylene Cylinders of 
40 to 60 cubic feet. 


¢ STURDILY CONSiRUCITED ® ALL. 
RUBBER TIRED * ATTRACTIVE PRICES 


EXTRA WHEELS ON REQUEST 


EXCELLENT WINDOW SALES APPEAL 
FOR YOUR GAS AND APPARATUS 


SOME TERRITORIES OPEN 
FOR MAJOR DISTRIBUTORS 





WHEELS 


FOR THE "BUILD 
IT’ URGE 


Try this Counter 
Display. It is an 
excellent Mer- 
chandiser. 


WRITE today for full information 
manufactured by 


NATIONA 


WELDERS SUPPLY CO 
Charlotte |, N. C. 








Have you made your 


space reservation for 


the 1949 annual 
welding engineer 
products reference 
number? 


there is still 

time so wire or 
write today for 
more information. 


THE WELDING ENGINEER 
330 W. 42nd St., New York 18, N. Y 
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